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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o XxuMuu Ha ypoBHE CpeAHEro odiero oOpazoBaHusl pazpaboTaHa
Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpa3oBaHuH B
Poccuiickoit ®enepanun», TpeOOBaHUN K pe3yjibTaTaM OCBOEHHUSA (enepanbHON
oOpa3oBaTelbHOM MporpaMmbl  cpenHero obmiero ooOpazoanus (POII COO),
MpeacTaBleHHbIX B DefepanbHOM TOCYJIapCTBEHHOM 00pa3oBaTEIbHOM CTAaHJAPTE
COO, c¢ yuérom Konuenmuu mnpenogaBanust y4eOHOro mnpeamera «XUMHUS» B
oOpa3zoBaTesbHbIX Oprann3zanusx Poccuiickoit @enepanuu, peaanu3yonmx OCHOBHbIE
oOpa3oBaTesIbHbIE MPOrPaMMbl, U OCHOBHBIX MOJNOXKEHUH «CTpaTeruu pa3BUTHUS
Bocriutanusi B Poccuiickoit ®@enepanuu Ha niepuoa Ao 2025 roma» (PacmopspkeHue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TTOJIX0/IOB K pa3pabOTKe MPOTrpaMMBbl 10 XUMUH, K ONPEJEICHUIO 00IIei
CTpaTeruu o0yuyeHusi, BOCIUTAHUS U Pa3BUTHUS OOyUaIOLIUXCSl CPEACTBAMU y4eOHOTrO
npeamera «Xumus» s 10-11  kmaccoB Ha 0a30BOM  ypOBHE  COCTaBWIU
koHuentyanbHple nonoxeHuss GI'OC COO o B3auMOOOYyCIIOBICHHOCTH IEJIEH,
ColepXKaHus, pe3yJbTaToB OOy4YeHUss W TpeOOBaHMM K YPOBHIO TMOATOTOBKH
BBIITYCKHUKOB.

XuUMHYecKoe oOpa3oBaHue, MoJTy4yaemMoe BBIITY CKHUKaMH
o0mieo0pa3oBaTeIbHOW  OpraHu3aluM, SIBJISIETCS HEOThEMJIEMOW  YacThlo  HX
oOpazoBaHHocTU. OHO  CIY)XUT  3aBEpLIAONIMM  3TallOM  peaju3alud  Ha
COOTBETCTBYIOUIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIINX
LEJIOCTHOM cHCTeMe XMMUYECKOro 00pa3oBaHusl. DTHU LIEHHOCTH KacaloTCs MO3HAHUS
3aKOHOB MPUPOJbI, (POPMUPOBAHKS MHUPOBO33PEHUS U OOIIEH KyJIbTyphl YeJOBEKa, a
TaK)Ke PKOJIOTUYECKH 0OOCHOBAHHOI'O OTHOUIEHUSI K CBOEMY 3JI0POBBIO U MPHUPOJAHOMN
cpene. Peanusyercs xumudeckoe oOpa3oBaHMe OOYy4arOUIUXCs HA YPOBHE CpPEIHETrO
oOmiero o0pazoBaHUs CpPEACTBAMU YYEOHOTO MpeaMera «XUMHS», COIAEpKaHUE U
IOCTPOCHHE KOTOPOT'O OMPEENICHbl B MPOrpaMMe MO XUMHH C YYETOM cCrenudUKH
HAayKd XUMHUHM, €€ 3HA4€HUs B IMO3HAHWU NPUPOJAbl U B MaTEPUAIBHOM KU3HU
oOmiecTBa, a TaKke C Y4YETOM OOMIMX Iesed U NPUHIUIOB, XapaKTEePHU3YHOIINX
COBPEMEHHOE COCTOSIHUE CHUCTEMBbI cpefHero oOmiero oOpa3oBanus B Poccuiickoii
denepanuu.

XUMHUS Kak 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT ocolyio pojib B
COBPEMEHHOU MBWJIM3AINH, B CO3/JaHUU HOBOW 0a3bl MaTepHUalbHOM KyJIbTyphl. OHa
BHOCUT CBOM BKJIaJ B (OPMUPOBAHHE PALMOHAIHHOIO HAYYHOTO MBIIUICHUS, B
CO3/IaHH€ IIEJIOCTHOTO TPEJACTaBIEHUSI 00 OKpYy)KallleM MHpe KaKk O eIUHCTBE
MPUPOABI U 4YEJIOBEKa, KOTOpoe (QOpPMHUPYETCS B XUMHUU Ha OCHOBE IOHUMAaHUS
BEILIECTBEHHOI'O COCTaBa OKPY>KAIOIIErO0 MHUpPA, OCO3HAHUS B3aUMOCBSA3U MEXIY
CTPOEHUEM BEIIECTB, X CBOMCTBAMHU M BO3MOKHBIMH 00JIACTSIMHU MPUMEHEHUSI.

TecHo B3aUMOJEICTBYSI C APYIMMHU €CTECTBEHHBIMU HayKaMH, XUMHUS CTajia
HEOTHEMJIEMOM YacThbl0 MHPOBOHM KYJIbTYpbI, HEOOXOIUMBIM YCIOBHEM YCIIEIIHOTO
Tpyla M >KU3HU Kaxjaoro wieHa oOmiectBa. CoBpeMeHHas XHMHs Kak Hayka
co3ujaTelnbHas, KaK HayKa BBICOKMX TEXHOJOTHUM HalpaBlieHA Ha pEIIeHUue
ro0aNbHBIX MPOOJIEeM YCTOWYMBOIO Pa3BUTUS  YEJIOBEYECTBA —  CBHIPHEBOW,
HHEPTETUYECKOMN, MTUIIEBOM, IKOJIOTHYECKONH OE30MaCHOCTH U OXPAHBI 3/IOPOBBSI.

B coorBercTBMM ¢ OOmMMH LEAIMH M HOPUHIUIAMH CPEIHEro OOIIero
oOpazoBaHusi cojepxkanue mnpeamera «Xumus» (10-11 kmaccel, 6a30BBIN ypOBEHb
W3yYEHUs]) OPUEHTHUPOBAHO IPEHMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJrOTOBKY
o0yJaromuxcs, HeOOXOAUMYIO UM JJIsi BEIPAOOTKH MUPOBO33PEHUYECKUX OPHEHTHUPOB,
YCHENIHOTO BKIFOUEHUS B KU3HD COIIMYMA, MPOJIOJIKEHHS 00pa30BaHUs B PA3IMUHBIX
00J1acTSX, HE CBSA3aHHBIX HETIOCPEJCTBEHHO C XMMHUEH.



CocrapisitoniuMu ~ nipeAMeTa  «XuUMHUS»  SBISAIOTCS  0a30Bble  KypCchl —
«Oprannueckass xumus» ©u «OOmass W HeEOpraHuveckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHHUsI KOTOPBIX SBIISIOTCSI OCHOBBI 0a30BOM HAyKu: CUCTEMa
3HAHUN MO HEOPraHMYEeCKOM XUMHUHU (C BKJIIOYECHUEM 3HAHWM U3 OOIIed XUMHH) U
oprannyeckor xuMud. DopMHUpOBaHHWE NAaHHOW CHCTEMBl 3HAHWW NPHU HU3yYCHUHU
npeaMera o0ecrneynBaeT BO3MOKHOCTh PAaCCMOTPEHHUS BCETO MHOT000pa3us BEILECTB
Ha OCHOBE OOIIMX MOHSATUMN, 3aKOHOB ¥ TEOPHI XUMHUH.

Ctpyktypa comepxanusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuueckass Xumus» copMupoBaHa B TIporpaMMe IO XHMHUHM Ha OCHOBE
CHUCTEMHOT0 MOJX0Aa K M3YYEHHIO yueOHOTro MaTepuasa U 00yciIoBlIeHa HCTOPUYECKU
000OCHOBAHHBIM Pa3BUTUEM 3HAHUHM Ha ONpPENENEHHBIX TEOPETUUECKUX YpOBHAX. Tak,
B KypCc€ OPraHMYECKOW XMMHUU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KIACCUYECKOMN
TEOPUU CTPOEHUS OPTaHUYECKUX COCAMHEHUM, a TAK)KE HAa YPOBHE CTEPEOXUMUYECKUX
W 3JIEKTPOHHBIX MPEACTaBIEHUN O CTpoeHHH BeliecTB. CBeleHHs 00 M3ydaeMbIX B
Kypce BEIIEeCTBaX JAalOTCd B pPa3BUTUUM — OT YIJIEBOAOPOAOB JIO CIOXKHBIX
OMOJIOTMYECKH aKTUBHBIX COEAUHEHHH. B Kypce opraHmdyeckol XMMHUU MOJIy4arOT
pazBuTHe cQOpMUpPOBAHHBIE Ha YPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
MepBOHAYAIbHBIC TMPEACTABICHUA O XHUMHUYECKOM CBS3M, KIacCU(PUKAITMOHHBIX
MPU3HAKaX BEIIECTB, 3aBUCUMOCTU CBOMCTB BELIECTB OT X CTPOCHUS, O XUMUYECKOU
peaKlmH.

[lon HOBBIM yrjoM 3peHHs B TmpeaMere «XUMHs» ©0a30BOro ypOBHS
paccmaTpuBaeTcsl M3y4YeHHBId Ha YpOBHE OCHOBHOTO 00IIero o0pa3oBaHUS
TEOpEeTUYECKU MaTepuall U (aKTOJIOTUYECKUE CBEJICHHUS O BEIIECTBAX U XUMHUYECKOU
peakuuu. Tak, B uacTHOCTHM, B Kypce «OOmas u HEOpraHuyeckas XHUMHs
oOyyaromuMcs MPeAoCTaBIseTCs BO3MOKHOCTh OCO3HATh 3HAUEHHE MEPUOINYECKOTO
3aKOHa € OOUIETEOPETUYECKMX W METOJOJIOTMYECKUX TO3MUIMM, TIy0ke MOHSATh
UCTOpUYECKOE U3MEHeHHe (QYHKIMH 53TOro 3akoHa — OT oboOmiarome 1o
OOBSACHSIONIEH U TPOTHOZUPYIOIIESH.

Enunas cucrema 3HaHMI O BaKHEWINMX BEIECTBaX, MUX COCTaBE, CTPOCHUM,
CBOMCTBaX M MPUMEHEHHHM, a TAKXKE O XHMHUYECKHX pEAKIUAX, MUX CYLUIHOCTH U
3aKOHOMEPHOCTAX MPOTEKaHUs AomnonHseTca B Kypcax 10 u 11 xnaccoB anemeHTamMu
COZIEpKaHUs, HMEIOIMIMMHU KyJIbTYpOJIOTHYECKHI W MPUKIAAHOW Xapakrep. OTH
3HaHHUS CIOCOOCTBYIOT TMOHUMAHUIO B3aUMOCBSI3M XUMHUU C JAPYTMMH HayKaMu,
PacKpbIBAaIOT €€ POJib B MO3HABATEIbHOM M NMPAKTUYECKOW NEATEIbHOCTU YEIOBEKA,
CHOCOOCTBYIOT BOCIIMTAHUIO YBa)KEHHUS K MPOIIECCY TBOPUECTBA B 0OJIACTU TEOPUU U
NPaKTUYECKUX MPUIIOKEHUI XMMHH, MOMOTAalOT BBINYCKHUKY OpPHUEHTHPOBATHCS B
OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX TMpoOiemMax, CBS3aHHBIX C XHUMHEH,
KPUTHUYECKU OCMBICIMBATh MH(OPMAIIMIO U MPUMEHSTH €€ sl TIOTIOTHEHHs 3HAHUH,
pEeUIeHUs] MHTEJUICKTYaIbHBIX U 3KCHEPUMEHTANIbHBIX HCCIEAOBAaTENbCKUX 3adad. B
[EJIOM cojiepaHue ydeOHoro mpeameTa «XUMHS» JaHHOTO YPOBHS H3y4YeHUs
OpUEHTUPOBAHO Ha (opMmHpoBaHHE y OOYYAIOUIUXCS MHUPOBO33PEHUYECKON OCHOBBI
JUIs  TIOHUMaHUs (QUWIOCOPCKUX HJAEH, TaKuX Kak: MaTepHallbHOE €IWHCTBO
HEOPTaHWYECKOT0 U OPraHMYeCKOro MHUpPA, OOYCIOBICHHOCTH CBOICTB BEIIECTB HX
COCTaBOM U CTPOEHHUEM, T03HABAEMOCTb MPHUPOJHBIX SBICHUIN MyTEM AKCIIEPUMEHTA U
pEelICHHUs]  MPOTHBOPEYHA  MEXKIY HOBBIMH  (akTaMd U TEOPETHUECKUMH
MPEANOChIIKAMH, OCO3HAHUE POJIM XUMHUU B PEHICHHH IKOJIOTMYECKUX Mpobiem, a
TaKkke MpolieM cOEepeKeHUs IHEPreTUYECKHX PECYPCOB, CHIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MaTEPHUAJIOB.

B muane pemeHuss 3agad BOCHUTAHUS, pPa3BUTUS U COIMAIM3ALUU
o0ydaromuxcsi TMPUHATBIE TPOrPaMMON 10 XUMHUHU TOAXOABI K OMPEICIICHUIO
CONIEp’KaHUsT W  TOCTPOSHHUs TMpeAMeTa MpeaycMaTpuBaloT  (opmupoBaHue



YHUBEPCAJIBbHBIX YYEOHBIX NEHCTBUHM, UMEIOUIMX 0a30BOE 3HAUEHHE IS PAa3IMYHBIX
BHUJIOB JICATENIbHOCTU: peUIeHUs MpodiieM, TMOUCKa, aHaliu3a W o0paboTKH
uH(pOpMALMKM, HEOOXOIUMMBIX JUIsl NPUOOpPETEHUs ONbITa MPAKTHUYECKOH U
HCCJIEI0BATENbCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MIO3HAHUN XUMUH.

B npakrtuke mnpenojaBaHuss XMMHHM Kak Ha YpOBHE OCHOBHOIO OOILIEro
oOpa3oBaHus, TaK U Ha YPOBHE CpPEAHETO OOIIero o0pa3oBaHuUs, MPU OMpPEACICHUH
COJIEP/KAaTEIbHOM XapaKTEepUCTUKH LEeJed M3ydeHuss mpeaMeTa HampaBlIEHUEM
MEPBOCTENIEHHONM 3HAYUMOCTH TPAAMLIMOHHO TMpHU3HAETCA (HOPMHPOBAHUE OCHOB
XUMHYECKOW HAayKH Kak O0JIaCTHU COBPEMEHHOr0 €CTECTBO3HAHHS, MPAaKTHUYECKOU
JeSITEIbHOCTU YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOHM KyibTypel. C
METOJIMYECKONM TOYKH 3PEHUS] TAKOM MOAXOJ K OINPEACICHUIO LEJIeH HN3y4YeHUs
MpeIMeTa SIBJIIETCA BIIOJIHE ONPaBAAHHbBIM.

CornacHo JaHHOW TOYKE 3pEHHUs TJIABHBIMHM LIENISMU HU3YYEHHUs IMpeaMeTa
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 k1) SBIISIOTCS:

e (QopMHpOBaHHME CHUCTEMbl XMMHYECKHX  3HAHUHW  KaK  BaKHEUIIEH
COCTaBJISIFOIIEN E€CTECTBEHHO-HAYyYHOM KapTUHBI MHUpPAa, B OCHOBE KOTOPOU
JeXaT KIIYeBble MOHATHUSA, (yHIaMEHTalbHble 3aKOHBI UM TEOPUU XHUMHH,
OCBOCHHE $3blKa HAyKH, YCBOEGHHME M IOHMMaHHE CYIIHOCTH JOCTYIHBIX
00001IeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIIEHUE C UCTOpUEH HX
Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHUE M pa3BUTUE MPEACTABICHUN O HAYYHBIX METOAAX MMO3HAHUS
BELIECTB U XUMHUUYECKUX PEAKIMI, HEOOXOAUMBIX JIJIsl IPUOOPETEHUs YMEHUMN
OpPUEHTUPOBATHCS B MUPE BEUIECTB U XUMUYECKUX SBJICHUN, UMEIOIINX MECTO
B MIPUPOJIE, B IPAKTUYECKON U MOBCETHEBHOM KU3HU;

® pa3BUTHE YMEHUU M CIOCOOOB JESATEIBHOCTH, CBSI3aHHBIX C HAOIIOJECHUEM U
OOBSICHEHUEM  XMMHYECKOTO0  JKCHEPUMEHTa,  COONIOJIGHHEM  TPaBUI
6e30macHOro oOpalleHust ¢ BeleCTBAMHU.

Hapsiny ¢ stum, copepxkareibHas XapaKTepUCTHKaA IieJied M 3aJay HU3y4YeHUs
npeaMeTa B IporpaMMe 1Mo XMMUU YyTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C
HOBBIMU TIPUOPUTETAMU B CHCTEME cpeAHero oOmiero obpazoBanus. CeromHs B
NpernoJaBaHuU XUMHUU B OOJIbIIEH CTEMEeHH OTAAETCS MPEANOYTCHHUE MPAKTUYECKOM
KOMIIOHEHTE COJIep KaHUs 00y4YeHUs, OPUEHTUPOBAHHOM Ha MOJTOTOBKY BBIMYCKHHKA
o0mieo0pa3oBaTebHOM  OpraHM3alliyi, BIIAJCIONIET0 HE Ha0OpoM 3HaHWM, a
(GYHKIIMOHAIBHOM TPaAaMOTHOCTBIO, TO €CTh CHOCOOAMH U YMEHHUSIMH aKTUBHOTO
NOJly4YeHUsT 3HAHUNW U TPUMEHEHUS MX B PEAIbHOMW J>KU3HU JJS PEIHICHUS
NPAaKTUYECKHUX 3a/1ay.

B cBsi3u ¢ 3TUM npu U3yYEHHH NpeAMeTa « XUMUsS» JOMUHUPYIOIee 3HaUYCHUE
MPUOOPETAIOT TaKKe 1ENN U 3a]a4i, KaK:

ajanrtanus OOyYaroIIMUXCS K YCJIOBHUSM JIWHAMHUYHO Pa3BUBAIOIIETOCS MHpA,
dbopmMupoBaHue HMHTEJUIEKTYaIbHO pa3BUTOMN JMYHOCTH, TrOTOBOM K
caMO0Opa30BaHMIO, COTPYJHHYECTBY, CAMOCTOSTEIBHOMY TMPHUHSATHIO TPaMOTHBIX
pelIeHUI B KOHKPETHBIX JKU3HEHHBIX CHUTYAIUSX, CBS3aHHBIX C BEHIECTBAMHU M UX
IIPUMEHEHUEM;

dopmupoBanue y  OOydarOUIMXCS ~ KIIIOYEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIMI), HMEIOIIUX YHUBEPCAIbHOE 3HAYEHHE JUIsl pas3InyHbIX BUJOB
NeSITEIbHOCTU: pEelIeHUs] MpoOiieM, MOWCKa, aHalu3a W 0O0pabOTKH HH(pOpMAIuH,
HEOOXOAUMBIX Ul MPUOOPETEeHUsI ONbITa JESITeNbHOCTH, KOTOpasl 3aHUMAeT BaKHOE
MECTO B IIO3HAHMM XHMMHMM, a TaKXKe i1 OLEHKH C IMO3ULUN SKOJIOIMYECKON
0€30MacHOCTH XapakTepa BIMSHHS BEIIECTB U XMMUYECKHX MPOIECCOB HA OPraHU3M
YeJI0BEKA U IPUPOAHYIO CPENY;



pa3BUTHE TIO3HABATENBHBIX HWHTEPECOB, HHTEUICKTyalbHBIX M TBOPYECKUX
CHOCOOHOCTEH O00yYaromMXCs: CIIOCOOHOCTH CaMOCTOSITENbHO NMPUOOpETaTh HOBBIE
3HAaHHUS TI0 XUMHUU B COOTBETCTBUM C JKH3HEHHBIMH MOTPEOHOCTSIMH, UCIOJIB30BATh
COBpEMEHHBIE MH()OPMAIMOHHBIE TEXHOJOTHHU Il MOWCKA W aHajn3a y4eOHOW H
HAYYHO-TIOMYJIIPHON MHPOPMAIINN XUMAYECKOTO COJICPIKaAHMS;

(dbopmMupoBaHUE W pa3BUTHE y OOYUYAIOMIMXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIJIEHUS, HAOIIOAaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NpPH IUIAHUPOBAHUM W TIPOBEJICHUU XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIHTaHWE Yy  oOydJarommuxcs  yOeXKIEHHOCTH B TYMaHHUCTHYECKOU
HANPaBICHHOCTH XHMHHW, €€ Ba)XHOM pONM B PEHICHHH TJI00aTbHBIX MpoOIeM
paIMOHAIEHOTO TPHUPOIOTIONH30BAHMS, IOTIOJHEHUSI YHEPIeTUYECKUX PECypCOB H
COXpaHEHHsS TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOTUMOCTH OepeKHOTro
OTHOIIECHUS K TPHUPOAEC H CBOEMY 370POBBIO, a TaKkKe TNPUOOPETEHHS OIbITa
WCIIOJIb30BAHMS TIOJIYYCHHBIX 3HAHWWA I TIPUHATHS TPAMOTHBIX pPEIICHHH B
CUTYAIIUSX, CBA3aHHBIX C XUMUYCCKUMHU SBJICHUSIMHU.

B ydeOHOM miane cpenHero oo1ero o0pa3oBaHusl peAMET « XUMHUs 0a30BOTO
YPOBHSI BXOJUT B COCTaB MPEAMETHOM obmacTu «EcTeCTBEHHO-HAYYHBIE TIPEMETHIY.

OOmiee yrcIo 4acoB, OTBENEHHBIX I M3yYEHUS XUMHH, Ha 0a30BOM YypOBHE
cpeanero obiiero obpazoBanusi, coctapiseT 68 yacos: B 10 kimacce — 34 yaca (1 gac B
HEeNenn), B 11 xmacce — 34 waca (1 wac B  HeJemo).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPTAHNYECKASA XUMUA

TeopeTuyeckne 0CHOBBI OPraHUYECKOH XUMUM

[Ipeamer opranuydeckoil xuMuu: €€ BO3HUKHOBEHHE, PAa3BUTHE U 3HAUYCHHUE B
MOJIyYEHUH HOBBIX BEIIECTB W MaTepuajoB. Teopus CTPOEHUS OPraHUYECKUX
coenquHenuil A. M. BytnepoBa, e€ ocHOBHBIE MosIOKeHUs. CTPYKTypHbIE (OPMYIIbI
OpraHWYECKUX BEIIECTB. [ 'OMOJIOTHS, M30MEpHUsl. XUMHUUYECKasi CBSI3b B OPTaHUYECKUX
COCIMHECHUSX — OJJMHAPHBIC U KPATHBIC CBSI3HU.

[IpencraBnenue o knaccudukanuu opraHUYecKux BemiecTB. HomeHkmatypa
OpraHWYECKUX COCJWHEHUM (CHUCTEeMaTWyecKas) W TPUBHAIbHBIC Ha3BaHUS
BaKHEHUIIINUX MPEJICTABUTEINIEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTANIbHBIE METOJbl HM3Yy4YCHHS BEIIECTB U UX IMPEBpaIICHUN:
O3HaKOMJICHHE ¢ o0pasllaMu OpraHMYeCKUX BEIECTB W MaTepuajaMyd Ha UX OCHOBE,
MOJICIUPOBAHUE MOJICKYJI OpPraHUYECKHWX BEIIECTB, HAOMIOACHUE U ONHUCAHHUE
JEMOHCTPAIIMOHHBIX OIBITOB MO TPEBPAIICHUI0 OpPraHWYECKUX BEIIECTB MpHU
HarpeBaHuH (IJIaBJIeHUE, OOYTJIMBAHUE U TOPEHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKMA psa. MeTaH W 3TaH —
MpPOCTEHIINE TPEACTAaBUTENN alIKaHOB: (PU3MYECKHMEe U XUMHUYECKHE CBOWCTBA
(peakuuu 3aMenieHUs] U TOPEHHUS), HAXOXKIECHUE B NPUPOJE, IMOIydeHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psAd. DTUJIEH W NPONUIEH —
OpOCTEHIINe TMPEACTAaBUTENN AalIKeHOB: (U3WYECKHe W XUMHUYECKHE CBOICTBa
(peakuuu  TUAPUPOBAHUS, TAJOTEHUPOBAHUS,  THIpaTallMM, OKHUCIEHUS U
NOJIMMEPU3AIUN), TOTYyYEHUE U IPUMEHEHHE.

Anxanuensl: OyTtamueH-1,3 um wmetunOyramueH-1,3: cTpoeHHe, BaKHEHIIME
XUMHUYECKHe CBOMCcTBa (peakiusi mnonuMmepusanuu). [lonmydeHne CHHTETHUECKOTO
Kay4dyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHMSI, TOMOJIOTHYECKHUI psill. ALIeTUIIEH —
IPOCTEHIINI TIPEICTAaBUTENb AIKUHOB: COCTaB, CTPOEHHUE, GU3NUECKUE U XUMUUECKUE
CBOICTBa (peakuuH TUAPUPOBAHUS, TaJOTEHUPOBAHUS, THUApPATAIUU, TOPEHHUS),
NOJIyYEHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, (GU3NYECKHE M XUMHUYECKHE CBOWCTBA
(peakuuu TaJOTEHUPOBAHMSI W HUTPOBAHUS), TOJNyUYE€HHWE W TpUMEHeHue. Tonyon:
cocmas, cmpoenue, usuiecKue U Xumuieckue ceolcmea (Peakyuu 2aio2eHupo8ans
U HUMpOBaHus), noxyuenue u npumeneHue. TOKCHUHOCTH apeHOB. | eHeTHyeckas
CBSI3b MEXK]y YIJIEBOJAOPOAaMHU, MPUHANIEKAITUMHU K PAa3IMUHBIM KJIACCaAM.

[IpuponHble HMCTOYHUKH yYIIIEBOAOPOJAOB. IIpupoaHblii ra3 M MOIMYyTHBIE
He(dTanpie ra3zel. Hedts m e€ mpoucxoxnenue. CrocoObl mepepaboTku HEPTH:
MEPEroHKa, KpPEKUHT (TepMHUYECKUM, KaTalIuTHUecKui), muponu3. IIpomyKTel
nepepaboTku HePTH, WX NMPUMEHEHHE B MPOMBIIUICHHOCTH W B ObITy. KameHHBIN
yTOJIb U TIPOJIYKTHI €T0 MepepadOTKH.

OKCIEPUMEHTANIbHBIE METOJAbl M3Yy4YeHHUsI BELIECTB W MX [PEBpALICHUN:
O3HaKOMJICHHE ¢ 00pa3llaMH TIACTMACC, KAYYyKOB M PEe3UHbI, Koutekiuu «HegTe» u
«Yronby», MOJEIUPOBAHUE MOJIEKYJ YTJIEBOJOPOJOB U TaJIOr€HONPOU3BOJHBIX,
MPOBEICHNE MPAKTUIECCKOW PAOOTHI: MOTYyYEHUE ITHIICHA U U3yYEeHUE €ro CBOICTB.

Pacuérnrle 3a1a4n.




Boluniciienuss 1o  ypaBHEHUIO XHMMHMUYECKOW peakuuu (Macchl, 00bEMa,
KOJINYECTBA HMCXOJHOIO BEHIECTBA WJIM MPOAYKTAa PEAKIHMU IO M3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJIHOTO M3 UCXOHBIX BEIIECTB WU MPOIYKTOB PEAKIIUH).

Kucsopoaconepxamue oprannyeckue CoeAuHeHUsI

[IpenenbHble  OOHOATOMHBIE CHOUPTHI. METaHON W ATAaHON: CTPOECHHUE,
¢u3mveckue © XUMHUYECKHE CBONCTBAa (pEakiMh C aKTUBHBIMH MeETaJllaMH,
raJloreHOBOJAOPOJaMH, TOpPEHHE), TNpUMEHEeHHEe. BoAopoaHbIE CBS3H  MEXIY
MOJIEKYJIaMU CIIUPTOB. J[€CTBUE METAHOJIA U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaroMHbie CUPTHI. DTUICHIIIUKOIb U TIHUIEPUH: CTPOCHHE, (HU3UIECKUE
U XHMHUYECKHE CBOMCTBA (B3aMMOJACHCTBHE CO  INCIOYHBIMH  METaJIAMH,
KaueCTBEHHAs peakluss Ha MHOTOATOMHBbIE CHOHpThl). JlelicTBMEe Ha OpraHu3M
yesnoBeka. [[puMeHeHne riavieprHa U STUICHTITUKOJIA.

®deHoy: CTpOEHWE MOJEKyIbl, (u3nyeckne U XUMHYECKHE CBOWCTBA.
Toxcuunocts penona. [lpumenenue gpenona.

Anpaeruibl U kemonwvl. @opManbIeTu, aleTaabIeTHI: CTpOeHUE, (PU3NYECKUe
U XHMHYECKHE CBOMCTBA (pEaklMM OKHUCJIEHUS M BOCCTAHOBJICHHUS, KAYECTBEHHBIC
peaKInm), MoJy4YeHHe U MPUMEHEHNE.

OnHOOCHOBHBIC TIpeJiebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAs U yKCyCHas
KHCJIOTBI: CTpoeHue, (U3MYeCKue W XMMHUYECKHE CBOWCTBA (CBOWMCTBA, OOIIME s
KJIacca KUCIIOT, peakius dTepuduKaIim), noaydeHne u npumeHenue. CteapuHoBas u
OJICMHOBAsl KHUCIIOTHI KaK MPEJICTABUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mbla Kak
COJIA BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE ICHCTBUE.

CnoxHbIe 3(pUPHI KaK TPOU3BOIHBIC KAPOOHOBBIX KUCIOT. [ UIPOIIN3 CIIOKHBIX
a¢upoB. Kupsl. ['naponus xxupos. [Ipumenenue xxupoB. buonornyeckast posib KUPOB.

VYrneBogpl: cocTaB, KiaccuPUKaus yriaeBoaoB (MOHO-, IU- U MOJIUCAXapUbl).
['moko3a — mpocTediuii MOHOcaxapul: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIBI,
dbu3znueckue W XMUMHUYECKHe cBoicTBa (B3aumojeiicTBue c¢ rugpokcunom menu(ll),
OKHCJICHHE aMMHauHbIM pacTBOpoM okcuia cepebpa(l), BocctaHoBieHue, OpokeHue
TJIIOKO3bI), HAXOXKJEHUE B MPUPO/JIE, IPUMEHEHHE, Ouosiornyeckas posb. DoTocunres.
@pyKTO3a KaK U30MEP TIIFOKO3bI.

Kpaxman u memnono3a kak NpupoaHble nojguMepbl. CTpoeHue Kpaxmaia U
HeJUTIoN03bl.  Du3nyeckue MW XMMUYECKHME CBOMCTBAa Kpaxmana (THApOIIH3,
KayeCTBEHHAsl PEaKIusi C HOJIOM).

OKCIIEpUMEHTAJIbHBIE METOJbl M3Yy4YEHHS BELIECTB U UX IPEBpALICHUN:
npoBe/ieHUe, HAOMIOJICHUE U ONHMCAHHE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KA4Ye€CTBEHHBIC pEAKIUU OJHOATOMHBIX CHHPTOB (OKUCICHHE ATaHOJa
okcupoM Menu(Il)), MHOroaTroMHBIX CHUPTOB (B3aUMOJICHCTBHE TJIMIIEPUHA C
ruapokcuaoM menu(ll)), ampaerunoB (OKUCIEHHE aMMHAYHBIM PAacTBOPOM OKCHJIA
cepeopa(l) m ruapokcumom wMemu(Il), B3ammomelcTBHE Kpaxmajla C HOJIOM),
MPOBEIEHNE MTPAKTUIECKOW pabOThI: CBOWCTBA PACTBOPA YKCYCHON KHUCIIOTHI.

Pacuérhrle 3amaun.

Borlunicnienuss 1o ypaBHEHUIO XHMHUYECKOW peakiuu (Macchl, 00béMma,
KOJIMYECTBA HMCXOJHOTO BEIIECTBAa WJIM MPOJAYKTAa PEaKIMU IO HU3BECTHBIM Macce,
00BEMY, KOJMYECTBY OJIHOTO M3 UCXOHBIX BEIIECTB WIIA MIPOIYKTOB PEAKIIUN).

A3oTcoeprKaiie OpraHM4ecKiue COeIMHEHUS.

AMUHOKHUCIOTHI Kak aM(OTepHbIe OpraHUYecKue coequHeHus. Duzndeckue u
XMMUYECKHE CBOMCTBA AaMUHOKUCIOT (Ha mpuMepe TIiauiuHa). buonoruueckoe
3HaUYE€HHE aMUHOKUCIOT. [lenTusl.

benku kak mpupoaHbIE BBICOKOMOJEKYJSIpHbIE coenuHenus. llepBuuHas,
BTOpPHYHAsT M TPETHYHAs CTPyKTypa OeiakoB. XWMHUYECKHE CBOICTBa OEJIKOB:
THIPOJIU3, JICHATYpAIlKsl, KAYeCTBEHHBIC PEaKIIuu Ha OCIIKU.



OKCHepUMEHTaJIbHbIE METOJbl M3YUYEHMs] BEIIECTB M UX IPEBpalllCHU:
HaO0JIIO/ICHUE W OINKCAaHWE JEMOHCTPALMOHHBIX OMNBITOB: JAEHATypauus OENKOB NpuU
HarpeBaHMM, LIBETHBIE PEAKIIMH OEIKOB.

BricokoMoJIeKy IsIpHBIE COeIMHEHUS

OCHOBHBIE TIOHATHS XUMHU BBICOKOMOJIEKYJISIPHBIX COCIMHEHHI: MOHOMED,
MIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALMH, CPEIHSAs MOJEKyJspHas
Macca. OCHOBHBIE METOIbI CHHTE3a BBICOKOMOJEKYJSPHBIX COCIMHEHUM —
MTOJIMMEPU3ALNS U MIOJTMKOHICHCALIHS.

OKCIIEpUMEHTAJIbHBIE METOJABl M3Yy4YEHHMS BEIIECTB W HUX IPEBPALICHUN:
O3HaKOMJIEHHE C 00pa3laMu IPHUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, ILIacTMacc,
Kay4YyKOB.

MexIpeAMETHBIE CBSI3H.

Peanusanus MeXnpeIMeTHBIX CBSA3€M MTPU N3YYEHUH OpraHU4YecKor XuMuu B 10
KJIacCe OCYLIECTBJISIETCS 4epe3 MCIOJIb30BaHUE KAaK OOLIMX €CTECTBEHHO-HAayYHbIX
MOHATHM, TaK W TMOHATHH, SBIAIOIIMXCA CUCTEMHBIMHM Il OTAEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO01ire ecTeCTBEHHO-HAYUYHbIE TOHATHA: SBJIEHUE, HAy4YHBIA (haKT, TMIIOTE3a,
3aKOH, TEOpHs, aHajiu3, CHUHTE3, KiaccUuuKauus, MNepUOAUYHOCTb, HAOIIOJIEHUE,
MU3MEPEHUE, SKCIIEPUMEHT, MOJECIUPOBAHHUE.

®usuka: marepus, DHEpPrus, Mmacca, aToM, DJJIEKTPOH,  MOJIEKYyJa,
SHEPreTUYECKUI YpPOBEHb, BEIIECTBO, TE€J0, 00bEM, arperaTHOE COCTOSTHUE BEIlEeCTBa,
¢du3nuecKkrue BeIMYMHBI U €AMHUIIBI UX U3MEPEHHUS.

buonorus: kinerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me,
¢doTocuHTE3, OMONOrMYECKH AaKTHBHBIE BellecTBa (O€IKH, YIJIEBOMABI, IKHPBHI,
(hepMeHTHI).

['eorpadusi: MuHepasbl, FOpHbIE IMOPOAbI, IOJE3HbIE HCKONAEMble, TOIJIUBO,
pECYpPCBL.

TexHosoOrys: NUILEBbIE IPOAYKTHI, OCHOBBI PAllMOHAIIBHOIO MUTAHUs, MOIOIINE
CPEICTBA, JIEKAPCTBEHHBIE M  KOCMETHYECKHE IIpenaparbl, MaTepUaybl U3
UCKYCCTBEHHBIX U CUHTETUYECKHX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMUA

Teopernueckue 0CHOBbI XMMHUM

XUMUYECKUH AneMeHT. AToM. Sapo aToMa, W30TOMbl. DIEKTPOHHAST 000JI0UYKA.
DHepreTUYecKue ypOBHH, MOAYPOBHU. ATOMHBIC OpOWTaH, S-, P-, d- AJIEMEHTHI.
Oco0OeHHOCTH pachpelesieHusT 3JIEKTPOHOB IO OpOUTaIsiM B aroMax »JJIEMEHTOB
MEPBBIX YETHIPEX EPUOOB. DIIEKTPOHHAS KOHPUTYpALIUS aTOMOB.

[lepuoanueckuii 3akoH u Ileproguyeckas cucteMa XMMHUYECKUX AJIEMEHTOB /.
N. Menneneea. CBsi3p NEpUOAMYECKOr0 3akoHa M Ilepmomnueckoil CHCTEMBI
xumuueckux d3seMmeHToB . M. MenzgeneeBa ¢ COBpPEMEHHOW TEOPHUEU CTPOEHHUS
aTOMOB. 3aKOHOMEpPHOCTM HM3MEHEHHUSI CBONCTB XUMHUYECKHX JJIEMEHTOB U
00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BEIIECTB IO TPyNnaM U nepuoaaM. 3HaueHue
MEPUOINYECKOTO 3aKOHA B PA3BUTUHU HAYKH.

CtpoeHue BemiecTBa. XHUMHYECKas CBsI3b. BHAbl XHMHYECKOW CBA3MU
(koBaneHTHAsl HEMOJsIpHAsT W TOJIApHAs, HOHHAs, MeTaIMdyeckas). MeXaHU3Mbl
oOpa3oBaHUsl KOBAJIEHTHOM XWMHUYECKOW CBA3M (OOMEHHBIM ©  JIOHOPHO-
akuenTopHeii). Bogoponnas cBa3b. BajneHTHOCTh. DNEKTPOOTPULATEIBLHOCTD.
Crenens okucneHus. IOHbI: KATUOHBI U AHUOHBI.



BemiecTBa MOJEKyISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA
cocTaBa BEIIeCTBA. THUIBI KPUCTAUIMYECKUX PEIMIETOK. 3aBUCUMOCTH CBOMCTBa
BEMIECTB OT THIA KPUCTAIUIMYECKON PEIIETKH.

[TonsTne o nucnepcHbIX cHucTeMax. VICTHHHBIE W KOJJIOMAHBIE PaCTBOPHI.
MaccoBas 107151 BEILIECTBA B PaCTBOPE.

Knaccudukarnms HEOPraHUYECKUX COCIMHECHUM. Homenkiarypa
HEOPraHWYECKUX BEHIECTB. ['eHeTHyeckas CBSI3b HEOPraHMYECKUX  BEILECTB,
MPUHAICKAMNX K PA3JIMYHBIM KJIACCAM.

Xumunueckass — peakuus.  Kiaccudukamuss ~— XMMHUYECKMX — peakuuid B
HEOPraHWYECKON M OPraHNYeCKOM XUMUHU. 3aKOH COXPAHEHHs] MacChl BEIIECTB, 3aKOH
COXPAHEHUS U NMPEBPAILCHUS SHEPTUU NMPU XUMHUYECKUX PEAKIUSIX.

CkopocThb peakiuu, €€ 3aBUCHUMOCTh OT pa3iMyHbIX (pakTopoB. OOparuMble
peakuuu. XHUMHUYECKOe paBHOBecHe. DakTopbl, BIUAIONIME HA COCTOSAHUE
xumuueckoro pasHoBecus. [Ipunuun Jle [laTense.

DnekTponuTudeckas auccoruainusi. CuibHble U ciadbie dekTponuThl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCJasl, HEUTpaJIbHAs, IEJTOYHASI.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH.

OKCNEPUMEHTAIbHBIE METOJbl HM3YYEHHUsI BEIIECTB W WX MPEBpaALCHUI:
nemoHcTparus tabmun «llepuoguueckas cuctema xumuueckux snemeHtoB J[. .
MeHneneeBa», u3ydeHHE MOJENICH KPUCTAIMYECKUX PEIIETOK, HaOIoIeHue |
OTHCaHUEe JEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3joKEeHHE MEPOKCHAA
BOJIOPO/Ia B MPUCYTCTBUU KaTAJIM3aTOPa, ONPEJEICHUE CPEllbl PAaCTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCATBLHOTO WHIWKATOpa, PEaklMM HOHHOTO OOMEHa), MPOBEIACHHE
IpakTH4eCcKorl paboThl «BiusHUEe pa3nuyHbIX (aKTOPOB HAa CKOPOCTh XMMHYECKOMH
peakuumy.

Pacuérhrle 3amaun.

Pacuérel 1o  ypaBHEHUSM  XUMHUYECKMX  pe€akUuid, B TOM  YHUCJIE
TEPMOXUMHUYECKUE PACUEThI, PACUETHI C MCIOJb30BAHUEM IOHATHUSI «MaccoBasi JOJsS
BELIECTBAY.

Heopranuveckasi xumus

Hewmeramnel. [lonoxxenne HemeramioB B [leproauyeckoi cucteMe XuMHUUYECKUX
anementoB J[. M. MenneneeBa U OCOOEHHOCTH CTpPOEHHS aTroMoB. Duznyeckue
CBOICTBAa HEMETANIOB. AJUIOTPONUS HEMETAIOB (Ha MpHUMepe KHUCIOpOia, Cephl,
dbocdopa u yraeposa).

XUMUYECKHUE CBOWMCTBA BAXKHEHIIMX HEMETAJJIOB (TallOT€HOB, Cephbl, a30Ta,
docdopa, yrieposia U KpeMHHUSI) U UX COCTMHEHUHN (OKCHIIOB, KUCIOPOJICOAEPIKALTUX
KHCJIOT, BOJOPOAHBIX COCTUHEHUIN).

[IpuMeHeHne BaXXHENIINX HEMETAIJIIOB M UX COETMHEHHIA.

Meramnel. Ilonoxenne merauioB B llepuogmueckor cHCTEME XHUMHUYECKUX
anementoB J[. U. MenneneeBa. OCOOEHHOCTH CTPOCHHS SJIEKTPOHHBIX 000JIOUEK
aToMoB MerauioB. OOmue ¢usnueckue cBoicTtBa MeTamuioB. CIjlaBbl METaUIOB.
DIIEKTPOXUMUYECKUN Pl HANIPSXKEHU METAILIOB.

XUMHUYECKUE CBOMCTBA BAXKHEMIIMX METAUIOB (HATpUM, Kaluii, KaJbIUH,
MarHui, aJlOMUHUN, [IUHK, XPOM, JKeJIe30, MEJIb) U UX COSTUHECHUH.

OO6mue crocoObl ToNydeHus MeTauioB. llpuMeHneHune meTamyioB B ObITY U
TEXHHUKE.

OKCIEPUMEHTAJIbHBIE METOJbl M3Yy4YEeHHUS BELIECTB U UX MPEBpALICHUN:
W3y4YeHHE KOJUIEKIIMU «MeTauibl M CIUIaBbl», OOpaslloB HEMETaIOB, pEIICHHE
OKCIIEPUMEHTANIBHBIX 3a/lay, HAONIOJCHHE W ONHCAHHWE JEMOHCTPAIMOHHBIX U
1abopaTOPHBIX OMBITOB (B3aMMOJCHCTBUE THAPOKCHAA AIIOMHHHS C PacTBOpaMU
KHCJIOT U 1IeJ04Yel, KaueCTBEHHbIE PEaKI[MU HA KATHOHBI METAJIOB).



Pacuérnsle 3anaum.

Pacuérhl Maccel BemiecTBa WM 00bEMA Ta30B MO H3BECTHOMY KOJIUYECTBY
BEILECTBA, MAcCEe WIM 00bEMY OJIHOTO U3 YUACTBYIOIIHUX B PEAKLIUU BEIIECTB, PACUETHI
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) NIPOAYKTOB PEAKIIUU, €CIIM OJHO U3 BEUIECTB
MMEET MPUMECH.

XuMHUSA U )KU3Hb

Ponp xumum B oOecriedyeHUM HKOJOTUUYECKOM, SHEPreTUYECKONW U MHUILEBOM
0€30MacCHOCTH, pa3BUTUU MeAULMHBL. [loHATHE O HaydHBIX MeETOJaxX IO3HAHUS
BEILIECTB U XUMHUYECKUX PEAKIIUN.

[IpencraBnenus 06 oOUMX HAYYHBIX MPUHIUMNAX MPOMBIIUIEHHOTO MOITYYEHHS
BAKHEUIIINX BEIIECTB.

YenoBek B MHpE BEIIECTB W MATEPUANIOB: BAXHEHIINE CTPOUTEIbHBIE
Marepuainbl, KOHCTPYKIMOHHbBIE MaTepUalbl, KPacKu, CTEKJIO, KepaMUKa, MaTepUabl
U1 3JEKTPOHUKH, HAaHOMaTepuasbl, OpraHUueCKHe U MUHEpaJIbHbIE YI00pEHUS.

XAMHUS U 370pOBbE YEJIOBEKA: IIpaBWia HCIIOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 0€30MacHOr0 HCIMOJb30BAaHUS MpenapaToB ObITOBONM XMMHU B
MIOBCEIHEBHOM >KU3HHU.

MexIpeIMETHBIE CBSI3H.

Peanuzanus MexxnpeaMeTHbIX CBsI3ed MpU U3yYeHUH OOLIeH U HeOpraHuYeCcKou
xuMuM B 11 Kiacce ocyuiecTBisieTcs 4Yepe3 UCHOIb30BaHNE KaK OOLIUX €CTECTBEHHO-
Hay4HbIX MOHATHM, TaK W TOHATUMN, SABIISIIOUIMXCS CHUCTEMHBIMH JUISI OTIEIbHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01ire ecTecTBEHHO-HAay4HblEe TOHATHSA: HAy4yHbIM (akT, rumoresa, 3aKOH,
TEOpHs,, aHaIM3, CHHTEe3, Kilaccu(uKauusi, MEepUOAUYHOCTh,  HAOJIIOJCHUE,
9KCIIEPUMEHT, MOJCIINPOBAHUE, U3MEPEHHUE, SIBIICHUE.

®usuka: Marepus, dHEprus, macca, aTOM, DJIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, PaJMOaKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUH YpOBEHb, BELIECTBO, TEIO,
00bEM, arperaTHoe COCTOSHUE BeIIeCTBA, (U3UYECKUE BEIUYMHBI M E€IUHMIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus:  kieTka, OpraHus3M, OJKOCHCTeMa, Ouocdepa, Makpo- H
MHKPO3JIEMEHTBI, BATAMUHBI, 0OOMEH BEILECTB B OPraHU3MeE.

I'eorpadusi: MuHepanbl, TOpHbIE HOPOJIbl, IMOJE3HBIE HCKOMAEMbIE, TOIUIMBO,
PECYPCBL.

TexHonorus:: XUMUYECKass IPOMBIIIIEHHOCTh, METaJUIyprusi, MPOU3BOACTBO
CTPOUTENBHBIX MAaTE€pPUAJIOB, CEJIbCKOXO3SICTBEHHOE IPOU3BOJACTBO, IHILIEBas
IIPOMBIIIJIEHHOCTb, bapmaneBTHUECKAS IIPOMBIIIJIEHHOCTb, IIPOU3BOJCTBO
KOCMETHYECKUX IpenaparoB, IPOU3BOACTBO KOHCTPYKIMOHHBIX  MaT€pHaJIOB,
IEKTPOHHAs IPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHUH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[TPOTPAMMEBI 110 XUMHNUN
HA BA30BOM YPOBHE CPE/IJHEI'O OBILIHEI'O OBPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycraHaBiuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHHUSA
oOydJaronmuMucs MporpaMM  cpeAHero oOmiero oOpa3oBaHus  (JIMUHOCTHBIM,
MeTanpeIMETHbIM U MpeAMETHbIM). HayuHo-MeToimueckoil OCHOBOM il pa3paboTKu
IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOEHHUS NPOrpaMM CpelHero ooluiero oOpa3zoBaHUs
SBJISIETCSI CHCTEMHO-/IEATETbHOCTHBIN OJIXO/I.

B cooTBercTBHM € CHCTEMHO-AESTEIBHOCTHBIM TIOJIXOJIOM B CTPYKTYpe
JUYHOCTHBIX pE3YyJbTaTOB OCBOCHHUSI MpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 00pa3o0BaHus BBIIECTIEHBI CJICAYIONINE COCTABIISIOIIHUE:

OCO3HaHUE OOYYarOIUMUCS POCCUUCKONW TPaKIAHCKOWM HMJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH M CAMOOTIPE/IEIICHHUIO;

HaJTu4Yue MOTUBAIIMU K OOYUCHHIO;

L[eJIeHANPaBIEHHOE pPa3BUTUE BHYTPEHHHUX YOEXKICHHM JMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEH U UCTOPUUYECKUX TPAAUIINI 0a30BON HAYKU XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYyYaroluxcsi PYKOBOJCTBOBAaTbCA B CBOEH
JeSITEIbHOCTH  LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAMHM, TPUCYIIUMU  II€JIOCTHOU
CUCTEME XUMUYECKOT0 00pa30BaHUs;

HaJIMYUE TMPABOCO3HAHUS SKOJOTHUYECKOW KYJIbTYpbl M CIHOCOOHOCTH CTaBUTh
1IEJTU U CTPOUTD KU3HEHHBIC TUTAHBI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHMSI MpeamMeTa «XHUMHsD JOCTUTaloTCsS B
€AMHCTBE Y4eOHOM W BOCHHUTATENBHOM JESITENIbBHOCTH B  COOTBETCTBHHM C
I'YMaHUCTUYECKUMH, COIIMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMH IEHHOCTSIMH U
ujiealaMu POCCHICKOTO Ipa’KIaHCKOTo 00IecTBa, MPUHATHIMU B OOIIECTBE HOPMAMHU
M TOpaBWIaMH  TOBEJIEHHUS, CHOCOOCTBYIOIIMMHU IpolleccaM  CaMOIO3HAHUS,
CaMOpa3BUTHs U HPABCTBEHHOI'O CTAHOBJICHHUS JTUUYHOCTH O0YYaIOUIUXCS.

JIM4HOCTHBIE  pe3yJbTaThl OCBOCHHUS TMpeaMeTa «XUMHUS»  OTPaXKaloT
chOpMUPOBAaHHOCTh ONBITa TMO3HABATEIBHOW W TPAKTUYECKOW JESITeIbHOCTH
oOydaromuxcsi Mo pean3alii MPUHIATHIX B OOIIECTBE IEHHOCTEH, B TOM 4YHCIIE B
YacTu:

1) rpaskaaHCKOro BOCIIUTAHMSA;

OCO3HaHUS OOYYaIOIIUMHUCA CBOMX KOHCTHTYLHMOHHBIX TMpaB U OOsS3aHHOCTEH,
YBaXKEHHSI K 3aKOHY U MPABOMOPSJIKY;

NPEJCTABICHUS O COIMAJIbHBIX HOpMax M TMpaBWiIaX MEKIMYHOCTHBIX
OTHONICHHH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NEATETbHOCTH MPU CO3MAHUHN YyUEOHBIX
MPOEKTOB, PEIICHUU YUYEOHBIX W MO3HABATEIbHBIX 3a/1ay, BBHIIOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB;

CIOCOOHOCTM TIOHMMAaTh W TPUHUMATh MOTHUBBI, HaMEpeHHs, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATH3E PAa3IMYHBIX BUJOB YUYEOHOH JEATENLHOCTH,

2) IaTPHOTHYECKOTO BOCTIUTAHMSA:

[EHHOCTHOTO OTHOUIEHUS K MCTOPUYECKOMY M HAy4dHOMY HAacleauio
OTE€UYECTBEHHOM XUMUM;

YBOXEHHS K IMPOIIECCY TBOPUYECTBA B OOJACTH TEOPUM M TMPAKTHUYECKOTO
MPUMEHEHHUS] XUMHUHU, OCO3HAHHS TOTO, YTO JOCTHKEHUS HAYKH €CTh pPE3yJIbTar
JUINTETIbHBIX ~ HAOMIOACHWHA,  KPOMOTIMBBIX  JKCIEPUMEHTAJIbHBIX  IOUCKOB,
MOCTOSIHHOTO TPyJa YYEHBIX U MPAKTUKOB;



MHTEpECa U MO3HABATEIbHBIX MOTHUBOB B MOJYYEHUHU U MOCIEAYIOLUIEM aHAIN3E
MH(}OPMALIMH O IEPETOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMMUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO [TOBEICHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAllMH, CBSI3aHHBIE C XUMHUYECKUMHU SIBICHUSIMH, U
NPUHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTUPYACh HA MOPAIbHO-HPAaBCTBEHHBIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE MOBEIACHHE M IOCTYNKH CBOMX TOBApHILEH C
MO3UIMHA HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHWE TOCIHEACTBUI 3TUX
MOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPBI 310POBBSI:

MOHUMAaHUs IEHHOCTEeW 3J0poBOoro u  Oe3omacHoro oOpa3a  KHU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (HU3MYECKOMY U
TICUXUYECKOMY 3/I0POBBIO;

coOnrofieHust mpaBui Oe3omacHoro oOpalieHusi ¢ BeulecTBaMu B OBITY,
ITOBCETHEBHOM ’KM3HU U B TPYAOBOU JIEATEIBHOCTH;

MOHUMAaHUS  LIEHHOCTH TMpaBWJ  WHIUBUAYaJIbHOTO U  KOJUIEKTUBHOI'O
0€301MMacHOT0 OBE/ICHUS B CUTYALUSX, YTPOXKAIOIIMX 3JOPOBBIO U KU3HU JIOCH;

OCO3HAaHUS TOCJHEACTBUA M HENPUATUS BPEAHBIX MPUBBIYEK (YMOTpeOseHus
QJIKOT0JIs1, HAPKOTUKOB, KypeHus);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKaTUBHOMN KOMIIETEHTHOCTHU B y4e0OHO-UCCIIeI0BATENbCKON
JeSITEIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U JPYTUX BUJAX JEATEIbHOCTH;

YCTAaHOBKH Ha aKTUBHOE Y4acTHE B PELICHUM NIPAKTUYECKUX 3a/1a4 COLIMAIILHOM
HalpaBJIeHHOCTH (B paMKax CBOETrO KJlacca, MIKOJbI);

UHTEepeca K MPaKTUYECKOMY H3Yy4EHHIO NPOQeccHil pa3inyHOIro poja, B TOM
YHCJIE HA OCHOBE IPUMEHEHUS IIPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXECHMS K TPYAY, JIOASAM TPYyJa U Pe3yJbTaTaM TPyAOBOH AEATEIbHOCTH;

TOTOBHOCTM K  OCO3HAHHOMY  BbIOOpY  HMHAMBHMIYalbHOM  TpaeKTOpUU
oOpa3oBaHnus, Oyayuieil npodeccuu u peaanu3aniuy COOCTBEHHBIX )KM3HEHHBIX IJIAaHOB
C Y4Y€TOM JIMYHOCTHBIX HHTEpPECOB, CIIOCOOHOCTEH K XUMHM, HHTEPECOB U
noTpeOHOCTeH 001IeCTBa;

6) IKOIOrHYEeCKOr0 BOCIUTAHUA:

9KOJIOTUYECKH I1€JIECOO0PAa3HOT0 OTHOLIEHUSI K NPUPOJE, KaK HCTOYHHKY
CYILLIECTBOBAHNUS KU3HU Ha 3eMIIE;

INOHUMAaHMUs TJ00AJBHOTO XapakTepa JKOJIOTMYECKHX MpoOJieM, BIUSHU
SKOHOMMYECKHX IIPOLECCOB Ha COCTOSIHUE IIPUPOJIHON U COLIMAIBHOM CPEJIbl;

OCO3HaHMsI HEOOXOIMMOCTH UCHOJIb30BAHMS TOCTHKEHUM XUMHUH JUISl PEIICHUs
BOIIPOCOB PALIMOHAIBHOTO MPUPOIONOIb30BaHNUS;

AKTUBHOI'O HENPUATHUS NECHCTBUNA, NPUHOCALINX BPEA OKPYKAIOLIEH IPUPOIHOM
cpelle, YMEHHUs INPOTHO3MPOBAaTh HEOJIArONpHUSATHBIE SKOJIOTMYECKHE MOCIEeICTBUS
MpEeANPUHUMAEMBIX AEUCTBUI U MPEJOTBpalIaTh UX;

HQJIWYUS Pa3BUTOIO 3KOJOTMYECKOTO MBIIUIEHHS, 3KOJOTMYECKON KYJIBTYPBI,
OMbITA JEATEIBHOCTH SKOJIOTMYECKON HANPABIEHHOCTH, YMEHUS PYKOBOACTBOBATHCS
MMU B TIO3HABATEIbHOM, KOMMYHUKATUBHON U COITMAIIBHON MPAKTUKE, CIOCOOHOCTH U
YMEHHUSI aKTUBHO NMPOTUBOCTOSTH MJICOJIOTHH XeMo(oouu;

7) HIEHHOCTH HAYYHOI' 0 MO3HAHMA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH;

MOHUMAaHUS crneuu(uKd XHMUU Kak HayKd, OCO3HaHHsA e€ poJau B
(GbOopMHUpPOBAaHUM PAMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JAHUU IIEJIOCTHOTO



IpeacTaBiIeHus 00 OKpyXkarolleM MHUpEe KaK O €AMHCTBE NPUPOJBl U YEJIOBEKa, B
MIO3HAHUU TPHUPOJHBIX 3aKOHOMEPHOCTEW U pEIIEHUH MpoOJIEM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTH B 0CO00M 3HAYMMOCTH XUMUU JUIsl COBPEMEHHOW ITUBUIIM3AIUU:
B €€ r'yMaHHCTHYECKOM HAIpPaBJICHHOCTH M BaXXHOW pOJIM B CO3JaHUU HOBOM 0azbl
MaTepHaIbHON KYJbTYpbl, PEIICHUH TI00aIbHBIX MPOOJIEM YCTOMUMBOIO pPa3BUTHUS
YeJIOBEYECTBA — CBIPbEBOM, DHEPreTHYECKOW, IMHIIEBOM M  DKOJOTHYECKON
0€30MacCHOCTH, B Pa3BUTHH MEIUIMHBI, 00ECIIEYEHUHN YCIOBHM YCHEIIHOIO TpyAa U
AKOJIOTMYECKH KOM(POPTHOM KU3HU KaKJIOT0 ujieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM  TIPAMOTHOCTH: IIOHUMAaHHs  CYIIHOCTH  METOJOB
MO3HAHUS, MCIONb3YEMbIX B E€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJb30BATh
MOJIy4aeMble 3HAHMS Ul aHalIu3a U OOBSICHEHUS SIBICHUM OKpYXKarollero Mupa u
MIPOUCXOJAIINX B HEM M3MEHEHUM, YMEHHUS JienaTb OOOCHOBAaHHbIE 3aKJIIOYEHUS Ha
OCHOBE HAay4HbIX ()aKTOB M MMEIOIIUXCS JaHHBIX C IEJIbIO TOJYyUYEHHUsl JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO MCIIOIb30BAaTh XUMUYECKNE 3HAHUS JUISl peLICHUs
po0JieM B peaibHbIX )KU3HEHHBIX CUTYaLUsX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIBCKOM IEATEIbHOCTH;

TOTOBHOCTM W CIHOCOOHOCTM K  HENpEphIBHOMY  0Opa3oBaHUIO U
caMo00pa30BaHMIO, K AaKTUBHOMY IIOJYYEHHMIO HOBBIX 3HAaHUW 1O XHUMHH B
COOTBETCTBUHU C KUZHEHHBIMH MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM TpyJa B pPa3iMuYHBIX cdepax MNpoQpecCHOHATbLHOM
NEeSATENbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaTbl OCBOGHMS Y4eOHOro mnpenmera «XUMHs» Ha
YpOBHE cpeiHero oo1ero 00pa3oBaHus BKIIOYAIOT:

3HA4YUMBbIE JUTSt dbopmupoBaHus MHUPOBO33PEHUS o0yyarouxcs
MEXIMCIUIUITMHAPHBIE (MEXIpeIMeTHbIe) OOUIeHAyYHbIe MOHITHS, OTpPa’KaoLIUe
[EJIOCTHOCTh HAay4YHOM KapTUHBI MHUpa U CHEeUU(UKy METOJOB TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepHs, BELIECTBO, JHEprus, SBIICHUE,
IPOIECC, CUCTEMA, HAYYHBIM (akT, MPUHIUN, THUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UccieI0BaHne, HabI0IcHIE, U3MEPEHHE, SKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaJlbHble y4eOHbIe JAeWcTBHsS (MO3HABaTeIbHbIE, KOMMYHUKATHBHBIC,
pEryISITUBHBIE), oOecrnieunBaromue GopMupoBaHue (GyHKIIMOHATBHONW TPAMOTHOCTH U
COLIMANILHOM KOMIIETEHIINH 00YyYaronxcs;

CIIOCOOHOCTh OOYYArOIIMXCSl MCIIOJIb30BaTh OCBOSHHBIC MEXIUCIHUILTHMHAPHBIE,
MHPOBO33PEHUECKHE 3HAHUSI U YHUBEPCAIbHBIC YUeOHbIC IEHCTBUS B MTO3HABATEIHLHOM
Y COIMAJIbHOMN IIPAKTHUKE.

MeranpeaMeTHble  pe3ysbTaTbl  OTPAXKAIOT  OBJIAJACHHE YHHUBEPCAIbHBIMU
y4eOHBIMH MTO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JCHCTBUSMU.

OBjaieHHe YHUBEPCAJbHBIMH Y4eOHbIMH N03HABATEIbHBIMH /ICHICTBUSIMU:

1) 6a3oBbIe JormyecKHe TeHCTBUS:

CaMOCTOSITENHHO (DOPMYITUPOBATH U AKTyAIM3UPOBATH MPOOIEMY, BCECTOPOHHE
€€ paccMaTpuBaTh;

ONpPEACIATh LEIA JESITEIbHOCTH, 3aJaBas DapaMeTpbl MW KPUTEPUU UX
JOCTUKEHHS, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C ITOCTABIICHHBIMU LIEJISIMU;

UCIIOJb30BaTh IPU OCBOCHUM 3HAHUW NPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICTIATh XapaKTEPHbIE IMPU3HAKM NOHATHM M YCTAHABJIMBATH WX B3aHMMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIIHNE TOHSTHS ISl OOBSICHCHHS OTICIBHBIX (DAaKTOB U
SIBJICHU;

BBIOMpATh OCHOBAHUS W KPUTEPUU TS KIACCU(PHUKAIIUN BEIIECTB M XUMHUYECKUAX
peaxkuuii;

yCTaHABJIMBATh  MPUIMHHO-CJICACTBCHHBIE  CBSI3M  MEXIy  H3yYaeMbIMH
SIBJICHUSIMH;

CTPOUTH JIOTHYECKHE pACCYXICHHUS (MHIYKTUBHBIE, JCIyKTUBHBIC, II0
AQHAJIOTMH), BBIABJIATh 3aKOHOMEPHOCTH U TIPOTHBOPEYHSI B PacCMaTPHUBACMBIX
SIBJICHUSX, (DOPMYJIMPOBATH BBIBOJIBI U 3aKJTFOUCHHS,

MPUMEHATh B TPOIECCEe TO3HAHUS, HCIOJIB3YEeMbIe B XHMHH CHMBOJUYCCKUE
(3HAKOBBIC) MOJIEIH, MPEOOPa30BBIBATh MOJCILHBIC MPEICTABICHUS — XUMHUYCCKUN
3HaK (CHMBOJI) 2JIEMEHTA, XUMHYecKast popmysia, ypaBHEHUE XUMUYCCKON pEaKIuu —
MpU  PEUICHHH YYEeOHBIX TO3HABATEIBHBIX M MPAKTUYCCKUX 3ajad, NPUMEHSTH
Ha3BaHHBIC MOJICIbHBIC TIPEJICTABICHUS JIJIS BBIABIICHUS XapaKTEPHBIX IMPU3HAKOB
M3y9YaeMbIX BEIICCTB M XUMUYCCKUX PEAKIIHH.

2) 6a30BbIe HCCJIEA0BATEIbCKHE e CTBHA:

BJIQJICTh OCHOBAMHM METOJIOB HAYYHOT'O TIO3HAHMS BEIIECTB M XHMHUYCCKUX
peaKun;

(dbopMyTHpOBATh MU U 33JIa4M UCCIICIOBAHUS, UCIIOIb30BaTh MIOCTABJICHHBIC U
CaMOCTOSTEIBHO CPOPMYITMPOBAHHBIC BOIIPOCHI B KAUECTBE HHCTPYMEHTA ITO3HAHUS U
OCHOBBHI JIJ1s1 (HOPMHUPOBAHUS THIIOTE3BI TIO0 MPOBEPKE MPABUILHOCTH BBICKa3bIBACMBIX
CYXICHUM;

BJIQJICTh HABBIKAMU  CAMOCTOSTEJIBHOTO IUIAHUPOBAHHMS W IPOBEICHUS
YUYEHUYECKUX SKCICPUMEHTOB, COBEPIICHCTBOBATh YMEHHWs HAOJIOJaTh 3a XOIAO0M
npoIecca, CaMOCTOSTEIBHO MPOTHO3MPOBATh €ro  pe3ysibTrar, (HOpMyIHpPOBAThH
0000IIeHUST ¥ BBIBOBI OTHOCHTEIIBHO JOCTOBEPHOCTH PE3YJIbTAaTOB HCCIICIOBAHUS,
COCTaBJIATh 0OOCHOBAHHBINM OTYET O MPOJICTaHHON padoTe;

NpHOOpeTaTh  OMNBIT  yYYEHWYECKOH  HCCIAEAOBATEIbLCKOW M IPOSKTHOM
JESTCIIBHOCTH, TPOSBIIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSTEIILHOMY ITOUCKY
METOJIOB PpEIICHUS MPAKTHYSCKUX 3a/ay, MPUMEHEHUIO Ppa3JIMYHBIX METOJIOB
TIO3HAHUL.

3) padora ¢ uHpopMaIHeii:

OPUEHTUPOBATBHCS B  Pa3IMYHBIX HMCTOYHMKAX HMH(popManuu  (Hay4dHO-
TOMYJISIPHAS JTUTEPATypa XMMHUECKOTO COJICPKAHMS, CIIPABOYHBIC MTOCOOUS, PECYPChI
WNuTepHera), aHaMM3UpOBaTh HH(OpPMAIMIO  pPA3IMYHBIX BHJIOB U (GopM
IPEJICTABJICHUS, KPUTHUECKH OICHUBATH €€ JIOCTOBEPHOCTh M HEMPOTHBOPEYHBOCT;

(dhopMyIHpOBaTh 3ampPOChl W MPUMEHATH Pa3IUYHBIC METOJABI MPH IOUCKE H
orbope wumHpOpPMAIMK, HEOOXOAUMOW  JUIsI  BBINOJHEHHS  Y4Y4eOHBIX  3aaad
onpeeIEHHOTO THIIA,

IpHOOpETaTh  OMBIT  HMCIOJb30BaHUSA  HMH(POPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHUI U PAa3JIMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSTEIBHO BBIOMPATh ONTHMAIbHYIO (hOpMY MpeAcTaBiIeHusS HHPOPMaIUN
(cxempbl, TpaduKH, TUarpaMMbl, TaOTUIIBI, PUCYHKH H JIPYTHE);

WCITOJIb30BaTh HAYYHBIN S3BIK B KaUeCTBE CPEJCTBA NPH pabOTe ¢ XUMHUYSCKOM
nH(popManKe: MPUMEHITh MEKIIPEAMETHBIC ((PU3NIECKUE U MaTEeMAaTHICCKHE) 3HAKH
Y CUMBOJIBI, OPMYIIbI, a00OpEeBHATYPBI, HOMEHKIATYPY;

UCIIOJIB30BaTh W IpeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJIMUECKHE  CPEJICTBA
HATJISTHOCTH.

OBJjajieHHe YHHBePCAJIbHBIMH KOMMYHUKATHBHBIMU 1€l CTBUSIMH:



3aJ1aBaTh BOIPOCHI O CYIIECTBY OOCYXJAa€MOH TEMBbl B XOJE AMANIOra W/WUiu
TIMCKYCCHH, BBICKa3bIBaTh UAEHU, (OPMYJIMPOBATh CBOU NMPEIJIOKEHHUSI OTHOCUTEIHHO
BBIITOJIHEHUS ITPEIJIOKEHHOM 3a1a4H;

BBICTYIIaTh C IIPE3CHTALMEN PE3yJbTAaTOB IT0O3HABATEIBHOM JEATEIBbHOCTH,
ITOJIyYEHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMH IIPU BBIIIOJHEHUH
XUMHYECKOI0 3KCIEPUMEHTa, MPaKTUYECKOW paldoThl MO HCCIEJOBAaHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealu3aluu yu4eOHOro MpoeKkTa U (popMyJIMpOBaTh BBIBOJIBI 110
pe3yapTaTaM NPOBEAEHHBIX HCCICIOBAHWN IyTEM COIJIACOBAaHUs MO3ULMUN B XOJIE
o0cyxeHus: 1 0OMEHAa MHEHUSIMHU.

OBj1aieHHe YHHMBEPCAJIbHBIMH PEryJISTHBHBIMHU 1CHCTBUAMM:

CaMOCTOSITEIbHO IUIAHUPOBaTb M  OCYIIECTBIISITH CBOIO  I03HABATEJIBHYIO
NEATEIbHOCTh, ONpenensas €€ Lenu W 3aJa4d, KOHTPOJIUPOBaTh M MO Mepe
HEOOXOJIMMOCTH  KOPPEKTHpPOBATh  MpEJUlaraéMblid  aJIflOPUTM  JIEHCTBUU  MpHU
BBINIOJIHEHUM Y4YEOHbIX U  HCCIEJOBAaTEeNbCKUX 3a7ady, BbIOMpaTh HauOolee
3¢ deKTUBHBIN c1OcO0 UX pelIeHrs ¢ Y4ETOM MOJIyYeHUs HOBBIX 3HAHUN O BElIeCTBaX
Y XUMUYECKHUX PEaKLMsIX;

OCYILECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH Ha OCHOBE CaMOaHaIu3a U
CaMOOILICHKH.

NPEJMETHBIE PE3YJIBTATHI

10 KVIACC

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHn4yeckas XUMHUsD» OTPakaroT:

chOpMUPOBAaHHOCTb  MPEACTABICHUA O  XUMHUYECKOW  COCTaBISIOLICH
€CTECTBEHHO-HAYYHOI KapTHUHBI MUPA, POJIM XMMHUHU B NO3HAHUU SIBIICHUW IPUPOIBI, B
(GbopMUpPOBaHUM MBIIUIEHUS U KyJIbTYpPbl JIMYHOCTH, €€ (PYyHKUMOHAIBHON
IPaMOTHOCTH, HEOOXOJMMOM Ui pelieHUs] NMPAaKTUYEeCKUX 3a/Jad U SKOJIOTHYECKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 370POBbIO U MIPUPOIHON Cpejie;

BJIQJICHUE  CUCTEMOM  XHMMHMYECKHMX  3HAaHMUH,  KOTOpas  BKIJIIOYAET:
OCHOBOIOJIATAIONINE MOHATUS (XUMUYECKHUI AJIEMEHT, aToM, 3JEKTPOHHas 000JI0YKa
aTomMa, MOJEKyJa, BaJIEHTHOCTb, JJIEKTPOOTPHUIATEIbHOCTh, XUMHUYECKAs CBS3b,
CTpyKTypHast ¢opmyna (pa3BEpHyTas M COKpall€éHHas), MOJIb, MOJSIpHAs Macca,
MOJISIDHBIA  00BEM, YIJIEPOAHBIN CKeNeT, (yHKIMOHANbHAs Tpymnma, paadkal,
U30MEpHsl, U30MEPBI, TOMOJIOTUYECKUNA PsZl, TOMOJIOTH, YTJI€BOAOPObI, KUCIOPO U
a30TCO/AEpKAIIUE  COEIUMHEHHS, MOHOMEpP, IMOJUMEpP, CTPYKTYpHOE  3BEHO,
BBICOKOMOJICKYJIIPHBIE ~ COCAMHEHHMs); TEOPHUH ¢ 3aKOHBI (TEOpUS CTPOEHUs
oprannueckux BemiecTB A. M. ByrnepoBa, 3akoH coxpaHEHHUsST MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUM S3BIK XHWMHHM; MHPOBO33PEHUYECKUE 3HAHMUS,
JIeXkKaIIMe B OCHOBE NMOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XMMUYECKUX SIBICHUM,
(dakToNoruuecKre CBEJICHHS O CBONCTBaX, COCTaBe, IMOJYYEHHMH H O€30MacHOM
WCIOJIb30BAHUM BaXHEHIIMX OPraHWYEeCKUX BEIIECTB B OBITY M MPAKTUYECKOU
NEeSTETbHOCTH YEJIOBEKA;

cOpMUPOBAaHHOCTh YMEHUW BBISBIATH XapaKTEPHbIE MPU3HAKA TOHATHIA,
yCTaHABIIMBaTh HX B3aWMOCBS3b, HUCIOJIb30BATh COOTBETCTBYIOLIME TMOHATHUS TpHU
ONMCAHUU COCTaBa, CTPOCHUS U MPEBPAIICHUN OPraHUYECKUX COCANHEHUM;

cOpMUPOBAaHHOCTh YMEHUN WCIOJIb30BATh XUMHYECKYIO0 CHUMBOJIMKY JIJIs
COCTAaBIICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpanéHHON) hopmMy
OpPraHWYECKUX BEUIECTB U YPABHEHHUI XUMHUUYECKUX PEeaKLUil, U3rOTaBIUBATh MOJEIU



MOJICKYJT OpPraHMYECKHUX BEMICCTB JUIA WLIIOCTPAlMM WX XHMHYECKOTO U
MIPOCTPAHCTBEHHOTO CTPOCHHUS;

cOpMHUPOBAaHHOCTh YMEHHH yCTAHABJIMBATH MPHHAJICKHOCTh HM3yUEHHBIX
OpPTaHWYECKHUX BEIIECTB 10 UX COCTABY M CTPOCHUIO K OMPEACTEHHOMY KIIACCy/TpyIIe
COoeMHEHUH  (YTJIEBOJOPOABI, KHUCIOPOA H  a30TCOACpKAllue COCTUHCHHS,
BBICOKOMOJICKYJIIPHBIC COCIWHEHUS), TaBaTh MM Ha3BaHHWs IO CUCTEMATHYCCKOU
Homenkiarype (IUPAC), a Taxke NpUBOIUTH TPUBHAIBbHBIC HA3BAHUS OTICIHHBIX
OpPTaHWYECKHUX BEIIECCTB (ITWJICH, MPONWICH, alleTUICH, 3TUJICHTIUKONb, TIUICPUH,
denon, dopmanpaerun, amneTanbIeTH], MypaBbHHAs KHCIOTa, YKCYCHas KHCJIOTa,
OJICMHOBAasi KHUCJIOTAa, CTEapuHOBAas KHCIIOTa, TIIFOKO3a, (QPYKTO3a, Kpaxmal,
LEJII0J103a, TIUIUH);

cOpPMHUPOBAaHHOCTh YMEHHUS ONPEICIATh BHUABI XHMHUYECKOH CBS3H B
OpPTaHMYECKHUX COCITUHEHUSAX (OMHAPHBIC ¥ KPATHEIC),

cOpPMHUPOBAHHOCTh YMECHHUS TPUMEHSATH TIOJOKCHHUS TEOPHH CTPOCHUS
oprannyeckux BemiectB A. M. BytnepoBa st 0ObsICHEHUS 3aBUCHMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHHS MAaCChl BEIIIECTB;

c(hOpMHUPOBAHHOCTh YMEHU XapaKTePU30BaTh COCTAB, CTPOCHUE, (DU3UYCCKHEC U
XUMHYECKHE  CBOWCTBA  TUIUYHBIX  TPEACTABUTEIICH  Pa3IUYHBIX  KJIACCOB
OpPraHMYECKHUX BEIICCTB (METaH, 3TaH, ATHJICH, MPOIMWICH, alleTHieH, OyTaaueH-1,3,
MeTHIO0yTaaneH-1,3, 6eH305, METaHOJ, 3TAaHOJ, ATHICHTINKOb, TIUIEPUH, (EHO,
areTanbAeTHl, MypaBbHHAs M YKCYCHasl KHCIOTHI, TJIFOKO3a, Kpaxmal, IIeJUTF0JI03a,
AMUHOYKCYCHAsl KHCJIOTa), WILIIOCTPUPOBATH TCHETHUYECKYIO CBSI3b MEXIy HHUMHU
YPAaBHCHHSIMH  COOTBETCTBYIOIIMX XUMHYECKHMX PEAKIMH C  HCIOIh30BAHUEM
CTPYKTYPHBIX (pOpMYIT;

c(OpMHUPOBAaHHOCTh YMEHHUSI XapaKTepU30BaTh HCTOYHUKH YIJIEBOJOPOIHOTO
CeIpbsi (He(pTh, MPUPOIHBIN Ta3, Yrojib), CIOCOOBI MX MEepepabOTKH U MPAKTHUYECKOE
IPUMEHEHHE MPOIyKTOB MepepaboTKu;

chOpMHUPOBAaHHOCTh YMEHUW MPOBOJUTH BBIUUCICHHUS TI0 XUMHUYECKUM
ypaBHEHHsIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WJIM MNPOAYKTa
peakiuu Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WIH NPOJTYKTOB PEAKINN);

c(hOpMUPOBAaHHOCTb YMEHHH BJIaJIETh CUCTEMON 3HAaHUNH 00 OCHOBHBIX METOJ/ax
HAYYHOTO TTO3HAHUS, UCIIOJIb3YEMbIX B XUMUU MPHU U3YUEHUH BEIIECTB U XUMUYECKUX
ABJICHUN (HaOJIOIeHNEe, W3MEpEHUe, HKCIIEPUMEHT, MOJEIMPOBAHUE), UCIIOIb30BaTh
CUCTEMHbIC XUMHUYECKUE 3HAHUS ISl IPUHATHUS PEUICHUN B KOHKPETHBIX )KMU3HEHHBIX
CUTYalIUsX, CBSI3aHHBIX C BEIIECTBAMU U X MPUMEHEHHUEM;

chOpMHUPOBAaHHOCTh YMEHUU COOJIIOJIaTh TpaBUjia MOJI30BAHHS XUMHUYECKON
MOCYJI0i W J1abopaTOPHBIM O00OpYJIOBAaHUEM, a Takke NpaBuiIa oOpalieHus ¢
BEII[ECTBAMU B COOTBETCTBHUM C HMHCTPYKIUSMHU IO BBIMOJIHEHUIO J1a00paTOPHBIX
XUMHYECKHUX OTIBITOB;

chOpMUPOBAaHHOCTh yYMEHHH IUIAHUPOBATH M BBINOJNHATH XUMHUYECKUN
AKCIIEPUMEHT (TIPEeBpaIeHUs] OPraHUYECKUX BEUIECTB MPU HArpeBaHHUH, TOJTyYeHUE
STWJICHAa U U3YYEHHUE €r0 CBOMCTB, KQUECTBEHHBIC PEaKIMU OPTaHUYECKUX BEIIECTB,
neHarypaius O0eJIKOB MpU HATPEBAHUM, [[BETHBIE PEaKIMU OEIKOB) B COOTBETCTBHUHU C
MpaBUJIAMH TEXHUKH O€30MMaCHOCTH MPHU OOpaIeHUH C BEIIeCTBAMU U JIa0OpaTOPHBIM
000py/I0BaHUEM, TPEJICTABISATh PE3yIbTaThl XUMUYECKOTO SKCIIEPUMEHTa B (GopMme
3alUCH yPaBHEHUH COOTBETCTBYIOIIUX peakiuuid W ¢GOpMyIHpOBaTh BBHIBOJBI Ha
OCHOBE ATUX PE3YJIbTATOB;

chOpMUPOBAaHHOCTh YMEHUW KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TIOJNIy4aeMyl0 U3 pa3HBIX HCTOYHHKOB (CpEICTBa MacCOBOU
uHpopmanmu, UHTEpHET U IPYTUX);



c(hopMUPOBaHHOCTh YMEHUU coO01aTh MpaBuIIa 3KOJIOTUYECKHU
11€J1€CO00Pa3HOT0 MOBEEHUS B OBITY U TPYAOBOM JIEATEIBHOCTH B LENSIX COXPAaHEHUS
CBOEr0 3J0POBbSI M OKpYXKalolled MNPUPOAHOW Cpelbl, OCO3HABATh ONACHOCTHb
BO3JICHCTBUS HA KUBbIE OPTaHU3MbI ONPEIEIEHHBIX OPrAaHUYECKUX BEUIECTB, HOHUMAs
cvpicn mnokaszarens IIJIK, mnoscHATh Ha npuMepax CHOCOObl YMEHbBIIEHUS U
MpeIOTBPAILEHNS UX BPEIHOTO BO3ACHCTBUS HA OPraHU3M YEJIOBEKa;

Uig OoOy4arolUXCcsi ¢ OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10pPOBbS: YMEHUE
NPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYNHBIX METOJaxX IIO3HaHUS BEIIECTB U
XUMHUYECKHX SIBJICHUM;

JUIS CTIENBIX U CIa00BUAAIINX 00YYAIOIINXCA: YMEHUE UCII0JIb30BaTh peibedHO-
TOYEYHYIO cucTeMy oOo3HaueHuit JI. bpaitng mist 3anucu XuMuyeckux Gopmy.

11 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHUs Kypca «OO0Ias 1 HeopraHuueckass XUMHs
OTPAXKAIOT:

chOpMUPOBAaHHOCTh  TPEACTABIACHUN: O  XMUMHYECKOM  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUHU B MO3HAHUM SIBJICHUW TIPUPOJIbI, B
GhopMUPOBaHUU MBIIUICHUS U KYJbTYpPhl JIMYHOCTH, €€ (PyHKIHOHATLHOMN
TPaMOTHOCTH, HEOOXOAWMOW IJisi pelIeHUsS MPAKTUYECKUX 3a7a4 M IKOJOTUYECKH
000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY 37I0POBBIO M TIPUPOTHOM Ccpelie;

BJIaJCHUE CUCTEMOH XUMHUYECKUX 3HAHWH, KOoTopas BKJIFOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XMMHUYCCKUN 3JEMEHT, aTroMm, Hu30Tom, s-, pP-, d-
JJIEKTPOHHBIC OpOWUTATM aTOMOB, HOH, MOJIEKyJa, MOJb, MOJISIPHBIH OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKas CBS3b
(koBasieHTHAs, MOHHAS, METAJUIMYECKas, BOJOPOJHAs), KPUCTALIMYECKAs PEHIETKA,
TUMBI ~ XUMUYECKUX  PEaKIui, pactBop, AIEKTPOJIUTHI, HERJIEKTPOJIUTHI,
AJIEKTPOJUTUYECKAsT  JUCCOLMALNSA, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKONW PpEaKIMH, XUMHYECKOE paBHOBECHE); TEOPUHU M 3aKOHBI (Teopus
3JIEKTPOJIUTUYECKON AUCCOLMalu, nepuoanyeckuii 3axkon . . MenneneeBa, 3aKoH
COXpPAaHEHHUsSI MACChl BEIIECTB, 3aKOH COXPAHEHWS M TMPEBpAIlCHUS SHEPrUu IpHU
XUMUYECKHX  PEaKIUsIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUH  S3BIK  XUMUH,
MHUPOBO33PEHUECKUE 3HAHMS, JIeKAIlMe B OCHOBE NOHUMAHHUS IPUYMHHOCTH U
CUCTEMHOCTH XHMHYECKUX SBJICHUH, (PAKTOJIOTMYECKHE CBEJIEHHS O CBOWCTBAX,
cocTaBe, TMOJYyYeHHH M O€30MacCHOM HCMOJb30BAaHUN BAXKHEHIITMX HEOPTaHUYECKUX
BCIIIECTB B OBITY M IPAKTUYECKON JIEATETLHOCTH YEIIOBEKA;

c(hOpMUPOBAaHHOCTh YMEHHH BBIABIATh XapaKTEepHbIC TMPU3HAKKA TIOHITHUH,
yCTaHABJIMBaTh MX B3aWMOCBA3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IOHATHSA IIpU
ONMCAaHUU HEOPraHWYECKUX BEIIECTB U X MPEBpaICHU;

c(hOpMUPOBAaHHOCTh YMEHHH HCIIOJIB30BaTh XUMHUYECKYIO CHMBOJIUKY IS
cocTaBieHUs  (GOpMyd  BEMIECTB WM  ypPaBHEHHH  XUMHYECKUX  PEAKIUH,
cucreMarnueckyro HomeHkiIatypy (IUPAC) m TpuBManpHbIe Ha3BaHUS OTACIbHBIX
HEOpPraHWYeCKUX BEIIECTB (YrapHbId ra3, yriIeKMCIbIi ra3, aMMHak, raiméHas u3BeCTh,
Heraii¢Hasi U3BeCTh, TIUThEBAsI COJIa, TUPUT U APYTHUE);

c(hOpMUPOBAaHHOCTh YMECHHH OIpEeIATh BAJICHTHOCTh M CTEICHb OKHUCIICHUS
XMMHUYECKUX 3JIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XUMUUYECKOW CBSI3U
(koBaJieHTHAasl, HWOHHAs, METaJUIMYECKas, BOJOPOJHAs) B COCIUHECHUSX, THII
KPUCTAJUTMYECKOM PpEmIETKH KOHKPETHOTO BellecTBa (aToOMHasi, MOJEKYJIIpHas,
HMOHHAs, METAJUIMYECKas), XapakTep Cpeabl B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX
COCIUHEHUH;



c(OpMHUPOBAHHOCTh YMEHHUW YCTAHABIMBATH MPUHAAIIECHKHOCTh HEOPraHMUECKHUX
BEILECTB IO MX COCTAaBY K OMNpPEACIEHHOMY KJacCy/TpyIIle COEIUHEHUH (IIPOCThIE
BEILIECTBA — METAJUIBl U HEMETAJJIbl, OKCHJbI, OCHOBAHUS, KUCJIOTHI, aM(pOTEpHBbIE
TUAPOKCHUJIBI, COJIN);

c(hopMUPOBAaHHOCTh YMEHUM PacKphIBaTh CMBICI Meproaundeckoro 3axkona /. U.
MenzeneeBa U JEMOHCTPUPOBATH €r0 CHUCTEMATHU3HPYIOUIYI0, OOBSCHUTENbHYIO U
MIPOrHOCTUYECKYIO (QYHKLIUU;

c(OpMHUPOBAaHHOCTh YMEHHUI XapaKTEpHU30BaTh 3JIEKTPOHHOE CTPOECHUE aTOMOB
XUMUYECKHX dJIeMEeHTOB |—4 mnepuonoB Ilepnogmueckoil cHCTEMBI XMMHYECKUX
anmementoB [I. W. MenneneeBa, HCHONB3YyS TOHITHA «S-, P-, 0-3JIEKTpPOHHBIC
opOHUTaNN», «IHEPreTUUYECKHE YPOBHH», OOBSICHITH 3aKOHOMEPHOCTH W3MEHEHHS
CBOICTB XHMHYECKHUX D3JEMEHTOB M HUX COCIMHEHUH MO NepuoAaM U Tpymmam
[Tepuonnueckoi cucteMbl XuMu4deckux 3neMeHToB . . Menneneena;

chOpMUPOBAaHHOCT, ~ yMEHUW  XapakTepu3oBaTh  (OMUCHIBATb)  OOIIHE
XUMHYECKHE CBOMCTBA HEOPTAHUYECKUX BELIECTB Pa3IMUHbIX KJIACCOB, OJITBEPKIAThH
CYILLIECTBOBAHWE TI'E€HETUYECKOW CBS3M MEXKAy HEOPraHMYeCKUMHU BEIEeCTBAMH C
MOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIUI;

c(OpMUPOBAaHHOCTh YMEHMS KIAcCU(UUUPOBATh XUMHUYECKHE pPEaKuu [0
pa3IMYHBIM TpU3HAKaM (YUCIY M COCTaBy pearupyroliux BeUIECTB, TEIIOBOMY
3¢deKTy peakuuu, W3MEHEHHMIO CTENeHEeW OKUCICHHUS JJIEMEHTOB, OOpaTUMOCTU
peaklnu, y4acTUIO KaTalln3aTopa);

c(OpMHUPOBAaHHOCTh YMEHHUH COCTABJISATh YPAaBHEHUS PEAKIHUN pa3InyHBIX
TUIOB, TOJIHbIE U COKpAIll€HHbIE ypaBHEHMsI PEaKkIMil MOHHOrO OOMEHa, Y4YMThIBas
YCJIOBUS, IPU KOTOPBIX 3TU PEAKIIMU UAYT 10 KOHIIA;

chOpMUPOBAaHHOCTh ~ YMEHHUHM  MPOBOAUTH  pPEAKIMH, MOATBEPXKIAOLIUE
KaueCTBEHHbIM COCTaB pa3JIMYHbIX HEOPraHWYECKUX BEIIECTB, pPaCIO3HABATh
ONBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTAHMYECKUX
BELIECTB;

chOpMUPOBAaHHOCTh ~ YMEHUH  PAacKpbIBaTb  CYIIHOCTh  OKHUCJIHMTEIBHO-
BOCCTAaHOBHUTENLHBIX PEAKIUNA IMOCPEICTBOM COCTaBJICHHUS AJIEKTPOHHOrO OanaHca
3THUX pEaKIUu;

chOpMUPOBAaHHOCTh YMEHUH OOBICHATH 3aBUCHUMOCTH CKOPOCTH XHMHYECKOMN
peakiuy OT Pa3IUYHbIX (PAKTOPOB; XapaKTep CMEIIECHUS XMMHUYECKOr0 PAaBHOBECHS B
3aBUCUMOCTHU OT BHeIIHero Bo3aericTBus (mpunuumn Jle [latense);

chOpMHUPOBAaHHOCTh YMEHHMM  XapaKTepU30BaTh XHUMHUYECKHE IPOIECCHI,
JIeXkKAIIME B OCHOBE MPOMBIIIEHHOTO MOJIYYEHUsI CEPHOM KUCIIOTHI, aMMHAKA, a TaKXKe
chOpMUPOBAaHHOCTh  TpEACTaBICHUM 00 OOMMX HAyYHBIX MPUHIUNAX U
HKOJIOTMYECKHX MPOoOIeMax XUMUUYECKOTO MTPOU3BOJICTBA;

chOpMUPOBAaHHOCTh YMEHHUH TMPOBOJUTH BBIYUCICHUS C UCIHOJIb30BAHHEM
TIOHATHUSL «MaccoBasi JI0JI BEIIECTBA B pacTBOPE», OOBEMHBIX OTHOILIEHUH Ta30B MpHU
XUMHYECKHX pEaKIMsIX, MacChl BeIllecTBAa WIM O00bEMa Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WMIU OOBEMY OJIHOTO W3 YUYACTBYIOIIMX B PEAKIUU
BEIECTB, TEIIOBOro 3¢¢eKra peakuud Ha OCHOBE 3aKOHOB COXPAaHEHHS MacChl
BEILECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUH;

c(OPMHUPOBAHHOCTh YMEHUH COOMIONATh MpaBWIa IMOJB30BAHUS XMMHUYECKOU
MOCYJI0M W J1abopaTOpHBIM O0OpYyJOBaHHMEM, a TakkKe MpaBWiIa OOpalieHus ¢
BEUIECTBAMHU B COOTBETCTBHHM C HHCTPYKLHSIMH I10 BBINOJHEHUIO J1a0OpPaTOPHBIX
XUMUYECKUX ONBITOB;

chOpMUPOBAaHHOCTh YMEHHWHA IUTAHUPOBATh U  BBIMOJHATH XUMUYECKUI
IKCIIEPUMEHT (PA3JIOKEHUE IEPOKCHAA BOAOPOJAa B MPHUCYTCTBHM KaTalu3aTopa,
OIpeZieNIEHNE CPe/ibl paCTBOPOB BEIIECTB C OMOIIBI0 YHUBEPCAIIBHOIO MHIMKATOpA,



BJIMSIHUE PA3JIMYHBIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKON PEAKIUU, PEAKIIMH HOHHOTO
oOMeHa, KauyeCTBEHHbIE pEakUuu Ha Ccylbdar-, kapOOHAT- M XJIOPHUI-aHUOHBI, Ha
KaTHOH aMMOHHUS, PELIEHUE SKCIEPUMEHTAJbHBIX 3a7ad Mo TemMaM «MeTtamis U
«Hemeramnb») B COOTBETCTBHMM C TNpaBWJIaMM TEXHHUKM O€30MaCHOCTH IpH
oOpallleHul C BelIeCTBaMU M JA0OpaTOpHBIM 0OOPYJIOBAaHUEM, MPEACTABIATH
pe3ysbTaThl ~ XMMHUYECKOrOo  JKCIepuMeHTa B (GopMe  3alucH  ypaBHEHH
COOTBETCTBYIOUIUX peakuuii U1 GOopMyJIUpOBaTh BHIBObI HA OCHOBE 3TUX PE3YJIbTATOB;

cOpPMUPOBAHHOCTh ~ YMEHUH KPUTHYECKH  aHAJIU3UPOBATH  XHUMHUYECKYIO
nH(pOpMaIMIO, TMOMyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeicTBa  MacCOBOM
KOMMYHUKaluu, UHTepHET U 1pyrux);

chopMUPOBaHHOCTh YMEHUHI coOmo1aTh MpaBuiIa AKOJOTUYECKH
11e71€C000pa3HOTo MOBEJECHUS B OBITY U TPYJOBOM JI€ATEIBHOCTH B LENSIX COXPAaHEHUs
CBOEr0 3J0pOBbSI U OKpYyXarolleldl MNPUPOJHOW CpEelbl, OCO3HaBaThb OMNACHOCTH
BO3JICHCTBUSA HA JKUBbIE OPraHM3Mbl ONPEIENEHHBIX BEIIECTB, IMOHUMAs CMBICI
nokazarens [1/IK, noscHaTh Ha mpuMepax crocoObl yMEHbUIEHUS U MPEJOTBPALICHUS
UX BPEIHOTO BO3ACHCTBUS HA OPraHU3M YEJIOBEKa;

Uig 0oOydaroluXcsi ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10pPOBbS: YMEHHUE
MPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOAAX T[IO3HAHHS BEIIECTB U
XUMHYECKHX SIBJICHUM;

JUIS CTIETBIX U CIA00BUASIINX 00YYAIOIINXCSA: YMEHUE UCIIOJIb30BaTh pelbedHo-
TOUEYHYIO cucTeMy oOo3HaueHuil JI. Bpaiing ans 3anucu XuUMHYeCcKHX (QOpMyJl.
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Pa3jen 1. TeopeTuueckne 0CHOBBI OPraHMYeCKO XUMHHU
[Mpeamer https://resh.edu.ru
OpraHuYecKou http://skiv.instrao.ru/b
xumuu. Teopus bubnuoreka [IOK ank-

11 CTPOCHHUS 3 0 0 https://m.edsoo.ru/7f | zadaniy/estestvennona
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cOoeJIMHEHUH A. OTKpPBITEIN OaHK
M. Bytneposa samanui OI'D (fipi.ru)

Wroro no pazneny 3
Pa3nen 2. YrieBoaopoasl
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Henpenenbabie http://skiv.instrao.ru/b
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A bubnuoreka [JOK ank-
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Pa3znen 3. Kuciaopoacoaep:kainiue opraHnyecKue coeIMHeHUsI

3.1

Cnuptsl. @eHon

3
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bu6nmoreka IJOK
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https://lesson.academy-content.myschool.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11

=%2F04%2F11

Knaccudukanus u
HOMEHKJIaTypa HEOPraHUYECKHUX

bu6mnoreka LIOK
https://lesson.academy-
content.myschool.edu.r

coequHeHui. ['eHeTHUecKas u/lesson/5e33bc30-
CBSI3b HCOPTaHUYECKUX 805d-41fe-bf72-
BEIIIECTB, PA3IMYHBIX KJIACCOB 860434145f57?backUrl
=%2F04%2F11
Kinaccudukarms xuMuueckux bubnuoteka [IOK

peakuui B HEOPraHUYECKON U
OpraHNM4YeCcKOd XUMHUHU. 3aKOH

https://lesson.academy-
content.myschool.edu.r

COXpaHEHHS MacChl BEIIECTB,; u/lesson/75637222-
3aKOH COXPaHCHHS U d397-4b1a-810a-
MPEBpAIIEeHUs YHEPTUU TIPH cc7bca9e8a0c?backUrl
XUMUYECKHUX PEaAKITHIX =%2F04%2F11
bu6mmoreka [IOK

Ckopoctb peakuun. O6paTumbie

https://lesson.academy-
content.myschool.edu.r

peakiuy. XuMU4YeCKOe u/lesson/fOch5def-

paBHOBeECHE 307e-4575-89d0-
86041b603655?backUr
1=%2F04%2F11

ITpakrraeckas padora Ne 1. but6mmoreka [IOK

«BnustHue pa3InuHbIX
(hakTOpOB Ha CKOPOCTH

https://lesson.academy-
content.myschool.edu.r



https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
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https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl=%2F04%2F11

XHUMHUYECKOU PEaKIHN» u/lesson/0e41e568-
0a2b-4605-bb92-
35d1ab69f9ba?backUrl
=%2F04%2F11

DIIEKTPOJUTAYECKAS bubnuotexa [IOK

mucconuanus. [loaarue o
BOI0poiHOM mokasarese (pH)

https://lesson.academy-
content.myschool.edu.r

pactBopa. Peakiinu HOHHOTO u/lesson/237cdb54-
obmena. ['maponus 2787-4817-8330-
OpPraHMYECKHUX U 6e027b075645?backUr
HEOPraHWYEeCKUX BEIIECTB 1=%2F04%2F11
but6mmoreka [IOK

OKHUCIUTENbHO-
BOCCTAHOBHTEIIbHBIC PEAKITHH.

https://lesson.academy-
content.myschool.edu.r

/lesson/32e5edc9-
[TonsiTue 00 3MeKTpOIU3E gb8e§4f4a-ad58—
pacIuIaBoB U PaCTBOPOB COJICH Af56bc7e14ed?backUrl
=%2F04%2F11
bubnuoreka [IOK

KonTpomnsHas padora no
pazneny «Teopernueckue
OCHOBBI XUMUM»

https://lesson.academy-
content.myschool.edu.r
u/lesson/cc14f97hb-
ada3-4ac9-al23-
dadc40973c6f?backUrl
=%2F04%2F11
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https://lesson.academy-content.myschool.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=%2F04%2F11
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Mertanibl, UX HOJI0XKECHUE B
[Iepnoanueckont cucreme
XUMHUYECKUX deMeHToB /[, H.

bu6anoreka IIOK
https://lesson.academy-
content.myschool.edu.r

MemnneneeBa 1 0COOCHHOCTH u/lesson/a0d5bd16-
cTpoeHust atomoB. O01mue 683e-4ale-8073-
¢busnyeckue CBOMCTBA 70c604e9c8627backUrl
METaJIJIOB =%2F04%2F11
bu6mmoreka [IOK

CiuiaBbl METAJLIOB.

https://lesson.academy-
content.myschool.edu.r

DIACKTPOXUMUIECKHIM PS/I u/lesson/a0d5bd16-

HaIpsHKEHUH METAJLJIOB 683e-4ale-8073-
70c604e9c862?backUrl
=%2F04%2F11
bu6mmoreka [IOK

XUMHYECKUE CBOMCTBA
BOKHEUIIINX METAJIJIOB (HATPHUH,

https://lesson.academy-
content.myschool.edu.r

e - u/lesson/e7ff8162-
> KDL, o 0d4d-40f8-h9f7-
AOMHUHHH)  HX COSTHHCHH I 422¢3e710750?backUr]
=962F04%2F11
but6mmoreka [IOK

XHUMUYECKUE CBOMCTBA XpOMa,
MeIU U UX COCIMHEHUMN

https://lesson.academy-
content.myschool.edu.r
u/lesson/e7ff8162-
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https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
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0d4d-40f8-bof7-

422¢3e710750?backUrl
=%2F04%2F11

XUMHYECKHE CBOMCTBA IIMHKA,
JKeJe3a U UX COeTUHEHUN

bu6mnoreka LIOK
https://lesson.academy-
content.myschool.edu.r
u/lesson/e7ff8162-
0d4d-40f8-b9f7-
422¢3e710750?backUrl
=%2F04%2F11

[Tpaktuueckas padora Ne 2.

bu6mmoreka [IOK
https://lesson.academy-
content.myschool.edu.r

"PerieHne SKCIIEPUMEHTATbHBIX u/lesson/6545ec44-

3a71a4 1o TeMe «MeTauib" 34c5-43f6-826b-
a648d7d6fef7?backUrl
=%2F04%2F11
bubnuoreka [IOK

Hemeramnbsl, UX MOI0KEHUE B
[lepuoguueckoil cucreme
XUMHUYECKUX 3aemMeHToB /1. H.
MenzeneeBa 1 0COOCHHOCTH
CTPOCHUS aTOMOB

https://lesson.academy-
content.myschool.edu.r
u/lesson/2390b83e-
2935-4c96-bd3a-
25f26d9c11397backUrl
=0%2F04%2F11

dusnueckue cBONCTBA

bu6aunorexa [IOK
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https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
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HEMETAJJIOB. AJUIOTPONUS
HEMETAJIJIOB (Ha TIpUMeEpe

https://lesson.academy-
content.myschool.edu.r

KUCIJIOpOJa, cepbl, pocdopa u u/lesson/2390b83e-

yrIIepo/a) a935-4c96-hd3a-
25f26d9c1139?backUrl
=%2F04%2F11
bu6mmoreka [IOK

XUMHUYECKHUE CBOMICTBA

https://lesson.academy-
content.myschool.edu.r

raJOreHOB, CEPhI U UX u/lesson/cftb70c37-

COEIMHEHUN 2784-4c66-be05-
b0966dffb673?backUrl
=%2F04%2F11
bu6mmoreka [IOK

XMMHYECKHE CBOMCTBA a30Ta,
dhocodpa u uX CoOeTMHECHHM

https://lesson.academy-
content.myschool.edu.r
u/lesson/cfb70c37-
2784-4c66-be05-
b0966dffb673?backUrl
=%2F04%2F11

XUMHUYECKHUE CBOMCTBA
yriepoaa, KpeEMHUS U UX
COoeINMHEHNI

bubnuoteka [IOK
https://lesson.academy-
content.myschool.edu.r
u/lesson/cfb70c37-
2784-4c66-be05-
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OpraHUYECKHE KUCIIOTHI.
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AmpoTepHbIe HeOpraHUYecKHe
Y OpraHUYeCcKHe COCAMHECHHUS.
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Poap xumuu B oGecriedeHun
9KOJIOTUYECKOM,
SHEPreTUYECKON U MUIIEBOM
0€30IacCHOCTH, PA3BUTHH
MEIUITMHBI
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u/lesson/f5999557-
18c8-4853-83a0-
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YYEBHO-METOJINYECKOE OBECIEYEHUE OBPA3OBATEJBHOI'O
MPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1151 YYEHUKA

» Xumus, 10 kimacc/ I'abpuensa O.C., «M3matenbctBo «Jpoday.

» Xumus, 11 knace/ I'abpuensn O.C., «M3gatenscTBO «JIpodar.
METOANYECKHUE MATEPHUAJIBI 1JIs1 YYUTEJISA

1.0.C I'abpuensn. [LI1. bepéskun, A.A. YiakoBa. KoHTposibHBIE U TPOBEPOUHBIE
pabotel. Xumus. K yuebnuky O. C. I'abpuensna «Xumus. 10-11». «dpoday,
Mocksa, 2015ron.

2.0. C. l'abpuensn, N.I'. OctpoymoB. HactonpHast KHUTA yUUTEIST XUMHH.

«poda», Mockga, 2014 rox.
3.0.C. I'abpuensu. [Iporpamma kypca xumuu 115 8 — 11 kmaccoB

o0n1eo0pa3oBaTeNbHbIX yupexaeHuid. OCHOBHAS IIKOJIA, CpeAHss (MOIHAS) IIKOJIA.
ba3zoBriit ypoBens, nmpoduibHbIN ypoBeHb. «/Ipoda», Mocksa, 2011 roa.

4.0.C. I'abpuensu. Xumusa 10-11 kmacc. bazoseiit ypoBens. «JIpoday, 2011 rox.
5. Xumus. 10 k1. KonTpoasHbie 1 ipoBepodHbIe paboThl K yueoHuky O. C.

INabpuensaa «Xumus. 10-11 kimacc. ba3ossrit ypoBenb» / O. C. I'abpuensn, I1. H.
bepeskun, A. A. Ymakosa u 1p. — M.: [Ipoda

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbBI U PECYPCBI CETH
UHTEPHET
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e chemworld.narod.ru
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